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TOWER  ON  BUCKHORN  MOUNTAIN  -  link  in  Transcontinental  TV  Relay 

<  * 

•'  -'v .. 

Linear  Standard  Units 


UTC  Linear  Standard  Audio  Transformers  represent  the  closest  approach 
to  the  ideal  component  from  the  standpoint  of  uniform  frequency  re¬ 
sponse,  low  wave  form  distortion,  high  efficiency,  thorough  shielding 
and  utmost  dependability. 

UTC  Linear  Standard  Transformers  feature  .  .  . 

0  True  Hum  talonting  Coil  Structure  .  .  .  0  Semi-Tereidol  Multiple  Ceil  Structure  .  .  . 

mwm  n«utroli<otion  of  ttray  fioldi.  minimum  distribwfod  copocity  ond  iookapo  f«- 

9  ftolonced  Vorioble  Impedonce  Line  .  .  .  per¬ 
mits  highest  fidelity  on  every  top  of  a  universol  ^ 

unit  ...  no  line  reflections  or  tronsverse  coupling.  ^ 

0  Reversible  Mounting  .  permits  obove  chossis 
or  sub-chossis  wiring. 

0  Alley  Shields  .  .  .  moiimum  shielding  from  in¬ 
ductive  pickup. 

0  Hipemi'Alley  .  .  .  o  stoble,  high  permeobility 
nickel-iron  core  moteriot. 


Precision  Winding  .  .  .  occurocy  of  winding 
■  1%.  perfect  bolonce  of  inductance  and  copocity; 
eiQct  impedonce  reflection. 


e  High  ridelity  .  .  UTC  II 
Formers  ore  the  only  audio 
teed  uniform  response  of 
cycles. 


neor  Stondord  Trons- 
units  with  o  guoron- 
1  OB  from  20-20.000 


TYPICAL  LS  LOW  LEVEL  TRANSFORMERS 


Primery 

Imptdance 


Secondary 

Impedance 


Lu»  Impedance  iiilk 
pickup,  ur  multiple  111 
to  pu sh  pull  g r i d s _ 


U.  IJ.'t.  200.  liiu.iKH)  oltnis 
r>0.  3d3.  30U  '  overall,  in  two 
ou  »hms _ sectlufu _ 


MU. OOP  ohms 
overall.  >11  two 


Bridging  line  to  single 
push  pull  grids _ 


Single  piste  to  push  pull 
grids  Ifke  2A3.  f>Lt>.  3U0.\. 
Spin  secondary _ 


1  is  1  each  side 


Single  plate  to  push  pull  l.'i.uou  ulims 

grids.  Split  primary  and 

se<-undary _ 


13.i.uu0  ohms , 
turn  ratio 
3  I  overall 


I'usii  pull  plates  to  push 
pull  grids.  Spill  primary 
and.aerimdary _ 


3U.noo  ohms  MO.OOU  ohms ; 
plate  to  plate  turn  ratio 
_ 1  6.1  overall 


.Mixing,  low  impedante  .'tO.  125.  200.  50.  lg.>.  200.  250. 

nuke,  pickup.  <>r  multi-  250,  333.  5UU  333.  500 'OOO  ohms 
pie  line  to  m>ilLtple  line  600  ohms _ 


As  atwue 


Single  plate  lo  multiple  15.000  ohms  50.  1; 


333.  5<NI  600  ohms  cycles 


Single  plate  lo  multiple  15.0UU  ohms 


LS*I41  Three  sets  of  Lala 
windings  fur  hybrid 
_ vice,  centertapped 


TYPICAL  LS  OUTPUT  TRANSFORMERS 


Secondary 

Impedance 


Primary 

Impedance 


5.000  ohms  plate  TrOO.  333.  250. 
to  plate  and  200.  125.  50, 

S.fHiOohms  plate  20.  1.5.  10.  7.o 


.5.000  ohms  plate  SO. 
to  plate  and  7  5 

3.000  ohms  plate 


2.500  ohms  plate  .500.  333.  250. 

lo  plate  and  200.  125.  50.  3l 

1.500  ohms  plate  20.  15.  10.  7.5, 


Cofofog  PSSfO 
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Colorado  tower  is  one  of  lost  to  be  constructed  in  $40,000,000  AT&T  107-tower  cross-country  ty  relay  system  opened 
recently.  System  operates  in  the  3,700  to  4,200-mc  range  (see  page  138) 

THE  JUNCTION  TRANSISTOR .  82 

New  n-p-n  junction  transistor  promises  to  hove  wide-spread  electronic  applications 

INDUSTRIAL  METAL  DETECTOR  DESIGN,  by  Curtiss  R.  Schafer .  86 

Proper  procedure  for  designing  on  industriol  metol  detector  to  suit  a  porticular  application 

MICROWAVE  GENERATOR  WITH  CRYSTAL  CONTROL,  by  W.  F.  Morsholl .  92 

Portable  3,100-mc  generator  with  output  frequency  controlled  by  crystal  mixer 

TELEVISION  STREAKING  TEST  SET,  by  Robert  K.  Seigle .  96 

Point-to-point  video  testing  without  tying  up  camera  chain  is  possible  with  suitcase  equipment 

RADIO  FREQUENCY  FOR  A  SYNCHROCYCLOTRON,  by  Alfred  J.  Pote .  100 

Building  a  frequency-moduloted  oscillator  to  feed  the  dee  of  a  cyclotron  via  transmission  lines 

MOBILE  TRANSMITTER  TESTING  SET,  by  G.  J.  Kent .  106 

Gives  complete  performance  characteristics  and  checks  speech  intelligibility  in  o  few  minutes 

TELEVISION  STUDIO  CUEING  EQUIPMENT,  by  J.  L.  Hathaway  and  R.  E.  Lafferty .  110 

Half-watt  transmitter  relays  instructions  to  miniature  receivers  carried  by  production  personnel 

HIGH-CURRENT  DUAL-PULSE  PHYSIOLOGIC  STIMULATOR,  by  A.  Sondow  and  D.  Mostofsky .  114 

Delivers  pairs  of  6-ampere  rectangular  pulses  with  variable  width  ond  spacing  to  low-impedance  frog-muscle  load 
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High-fidelity  audio  output  system  drives  speaker-dividing  network  directly  without  special  output  transformer 

INTERNAL  TELEVISION  RECEIVER  INTERFERENCE,  by  Bernard  Amos  and  William  Heiser .  122 

How  to  choose  receiver  i-f  to  minimize  harmonics  of  sound  and  video  corner  intermediote  frequencies 

EXTENDED  Q-METER  MEASUREMENTS,  by  R.  E.  Lafferty .  126 

Extending  the  useful  ronge  with  simply  constructed,  plug-in  units 

UNIVERSAL  EQUALIZER  CHART,  (Reference  Sheet),  by  D.  A.  Alsberg .  132 

One  time-saving  chart  gives  all  solutions  for  general  equations  of  series,  shunt  and  bridged-T  audio  equalizers 
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HAVE  YOU 

CHECKED  YOUR 


PLANT 

LATELY 


AUTOMATIC  VOLTAGE  REGULATION  WILL 
HELP  CURE  OPERATING  DEFICIENCIES 


STABILINE 


STABILINE  typ*  IE  (IN* 
STANTANEOUS  ELEC¬ 
TRONIC),  O  COmpUuly 
•Itctrenic  unit  with  no 
moving  ports,  it  ovoiU 
oblo  in  rotings  from  0.25 
to  5  0  KVA. 

Loom  moro  obout  STABI- 
LINES  typo  IE  ond  EM. 
Writ#  todoy  for  Bullotin 
S351  comploto  with  oppli* 
cotion  doto,  ratings,  di- 
monsions  ond  circuit 
diogroms. 


VOLTAGE  REGULATORS 

feature  LOW  COST  and  EFFICIENT  OPERATION 
IMPROVE  PERFORMANCE  and  REDUCE  COSTS 

Incroosod  domonds  on  today's  oloctrical  monufocturing  oqwipmont  coll  for  moMimum  porform* 
onco,  oxtondod  ports  lift  ond  reduced  mointenarxe.  When  incoming  line  voltages  fluctuate, 
monufocturing  inefficiencies  ond  rising  costs  ore  bound  to  occur.  To  maintain  constant  voltage 
to  equipment  regordless  of  voriotions  in  line  voltage  or  load  current,  install  o  STABILINE 
Automatic  Voltage  Regulotor  type  EM  (ELECTRO  MECHANICAL). 

Simple  and  easy  to  instoll,  o  STABILINE  type  EM  feotures  high  efficiency  ~  zero  waveform 
distortion  complete  insensitivity  to  mognitude  ond  power  factor  of  lood  ~  odjustoble  output 
voltage  ond  no  critical  odjustments. 


Norn.  Output  Input  Voltoge  Output  Voltoge  Output  Current  Output 


460  400-S20  420.460 


420-500  420-460 


25.0 

38.0 

500 

113.0 

175.0 

10.0 

15  0 
20.0 
45.0 
70.0 

EM6210Y 

EA46215Y 

EM6220Y 

EAA6245Y 

EAA62700 

16.0 

12.5 

EM6412Y 

22.0 

17.5 

EM6417Y 

33.0 

25.0 

EM6425Y 

66.0 

50.0 

EM6450Y 

100.0 

75.0 

EM6475Y 

131.0 

100.0 

EAA64100Y 

Thcra't  a  STABILINE  typ*  EM  to  moot  your  need.  Stondord  typos  or#  listed  in  the  rating  chart. 
For  special  requirements  consult  The  Superior  Electric  Company,  411  Church  St.,  Bristol.  Conn. 


7Hf  SUPERIOR  ELECTRIC  co. 

utisToi,  coiEUfcr/cur*  N.C2 


FOWnSTAT  VUttlU  TRANSfOIMUS'VOlTlOX  «-C  fOWO  SlimJE$*STUIUME  VOITASE  lEUUTOIS 
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PUT  YOUR  NAME  ON  OUR  MAILING  LIST 


TECHNIQUE 

A  JOURNAL  OF  INSTRUMENT  ENGINEERING 


MUIRHEAD 
APPARATUS 
COVERS  A  WIDE 
RANGE  OF  REQUIRE¬ 
MENTS  FOR  ELECTRICAL 
MEASUREMENTS  AND 
TESTING,  SERVO  AND 
REMOTE  CONTROL  PURPOSES, 
AND  FOR  PHOTOTELEGRAPHY 


AVAILABLE  FREE  OF  CHARGE 

TO  RESEARCH  WORKERS 
TO  TECHNICIANS 
TO  SCIENTISTS 
TO  ENGINEERS 

and  others  who  are  interested  in  scientific  and 
electronic  instruments  and  their  applications 


POST 

COUPON 

TODAY 


MUIRHEAD  &  Co  Ltd 

PRECISION  ELECTRICAL  INSTRUMENT  MAKERS 

BECKENHAM  •  KENT  •  ENGLAND 


fueciiioN 


MUIRHEAD 


ElECrKICAl  INSTKUMCNT* 


Telegrams  &  Cables  MUIRHEAD  ELMERS-END 
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You  can  test  a  Quality  Control  Program  in 
several  ways  . .  .  Does  it  begin  outside  your  plant— 
with  rigid  specification  of  materials?  Does  it  include 
detailed,  continuous  production-line  inspections? 


Are  these  supplemented  by  laboratory  and  field-testing 


of  your  parts  and  products?  And  finally— do  you  reject 
on  the  basis  of  minor  flaws?  IRC  answers  "YES” 
to  all  these  yardsticks!  But  the  real  proof  of  our 
Quality  Control  Program  is  the  multitude  of  customers 
who  specify  IRC  resistors— year  after  year. 


Typical  products  of  quality  control,  IRC  Advanced 
BT  Resistors  meet  and  surpass  JAN-R-11  Specifications. 
In  standard  RTMA  ranges.  Advanced  BT’s  are 
designed  to  operate  with  moderate  temperature  rise 
and  provide  efficient  power  dissipation.  Reason  is 
the  combination  of  IRC’s  filament-type  resistance 
elements  with  exclusive  construction  features. 
Resistance  material  is  permanently  cured  and  bonded 
to  special  glass.  Leads  extend  into  filament  for 
rapid  heat  dissipation.  Molded  bakelite  seals  element 
against  moisture  and  prevents  grounding.  Advanced  BT’s 
are  available  in  I3,  '  j,  1  and  2  watt  ratings.  Send  for 
full  details  in  12-page  technical  data  Bulletin  B-1. 


\ 


lilt  6<u^ 


Quality  control  orsurM  maximum  uniformity 
in  IRC't  unoll  15/16"  Typo  Q  Controls. 
Construction  footuros  ono-pioco  duol  con¬ 
tactor  of  spociol  alloy — simpliflod  singlo- 
unit  colloclor  ring — moldod  voltago  baMos 
— spociol  brass  olomont  torminols  that  will 
not  looson  whon  bont  or  soldorod.  Typo  Q 
Controls  hovo  unusuol  durability  and  offl- 
cioncy — adopt  to  a  groat  vorioty  of 
smoll-spoco  opplkotions.  Sond  coupon  for 
full  dotails  in  Cotolog  A-4. 


Where  accuracy  and  economy  ore  desired  in  high 
frequency  applications  and  circuits  requiring  high 
stability  and  close  tolerance,  use  IRC  PRECISTORS. 
IRC  mokes  2  sizes  of  PRECISTORS  to  customers' 
specifications,  rather  than  to  standard  RTMA 
values  (subject,  of  course,  to  maximum  and  mini¬ 
mum  values  for  each  type).  You'll  find  PRECISTORS 
excellent  where  carbon  compositions  are  unsuit¬ 
able  or  wire-wound  precisions  too  expensive. 
Coupon  brings  full  particulars  in  Catalog  B-4. 


Exacting  tests  and  inspections  control  every  step  in  the  processing 
of  IRC  Power  Wire  Wound  Resistors — assure  balanced  per¬ 
formance  in  every  characteristic  In  essential  electrical  and 
mechanical  characteristics,  these  rugged  wire  wounds  are  'ideal 
for  heavy  duty  applications.  Steatite  forms  ore  uniformly  wound 
with  high-grade  alloy  wire,  and  coated  with  special  heat- 
dissipating  cement.  PWW's  have  been  specified  for  over  14 
years  by  leading  industrial,  commercial,  broadcast,  maritime 
and  airaaft  users.  Cotalog  C-2  contains  fuH  information. 


Your  supplies  of  standard  resistors  for  pilot 
runs,  experimentation,  or  maintenance  need 
never  get  out  of  control.  When  you  need 
resistors  in  a  rush,  simply  phone  your  local  IRC 
Distributor.  We  keep  his  shelves  filled  with  the 
most  wanted  types  of  standard  resistors;  he  can 
give  you  prompt,  'round-the-corner  delivery. 
If  you  don't  know  his  name  and  address  just 
ask  us. 


INTERNATIONAL  RESISTANCE  COMPANY 

403  N.  Brood  St.,  Philadalphia  B,  Pa.  ^ 


Send  me  additional  data  on  the  items  checked  belo' 


Advanced  BT  Resistors 


Deposited  Corbon  PRECISTORS  Power  Wire  Wounds 
t'ome  end  Add-ess  of  locci  PC  Distributor 


NAME 


COMPANY 


Special  Purpose 

TUBES 
AND  DEVICES 


Only  a  few  companies  in  the  country 
hare  facilities  etpial  to  ours  for  handling  development  and 
mass-production  of  special-purpose  infra-red, 
photo-electric  and  advanced  thermionic  devices. 


Our  research  and  production  specialists 
have  done  outstanding  development  work 
on  such  specialized  equipment  as  thyra- 
trons,  tri-color  display  tubes,  projection 
type  P.P.I.  presentation  tubes,  etc. 

We  have  facilities  for  large-volume 
metal-to-glass  sealing,  high-vacuum 
pumping  and  sealing,  annealing,  auto¬ 
matic  washing,  handling  of  gases,  etc. 

Our  125,000  square  feet  of  sprinklered 
floor  space  has  more  than  a  mile  of 


flexible  conveyors,  large  air  conditioned 
areas  and  pipe  line  distribution  of  hydro¬ 
gen,  oxygen,  purified  water,  city  water  and 
fuel  gas.  Quality  control  facilities  and 
standards  equal  those  of  pharmaceutical 
or  jeweled-movement  manufacturers. 

An  ample  supply  of  labor  of  better  than 
average  quality  is  accustomed  to  working 
to  tenths-of-thousandths  tolerances.  We 
invite  inquiries  on  projects  requiring  far 
more  than  ordinary  ability. 


THE  RAULAND  CORPORATION 

ejcjLucrrL.  TTuuj-vl^  J^et^OjejixMjcJi- 

4245  N.  KNOX  AVENUE  •  CHICAGO  41,  IlLINOIS 
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provide  characteristics  which 
have  proven  most  satisfactory,  for 
many  years,  in  these  typical  appli¬ 
cations: 


*  coupling  and  bypass  applications  in  high- 
quality  audio  amplifiers 

*  power  supply  filters 

*  electronic  timers 

*  computers 

*  high  temperature  AC  and  DC  applications 

*  Geiger  counter  and  instrument  capacitors 

*  energy  storage  and  discharge  service 


Our  specialty  is  engineer¬ 
ing  capacitors  to  eioct- 
ing  requirements.  We 
invite  your  inquiries. 


PLASTICON  A  capacitors  are  available  in  capacitance 
ranges  from  0.0005  to  60  mfd.  as  standard  items. 

Our  new  catalog  includes  complete  information  with 
regard  to  characteristics,  influence  of  impregnants,  di¬ 
electric  absorption,  etc. — on  rectangular  and  oval  metal 
containers  and  our  ever-popular  Glassmike  types. 


MANUFACTURIRS 

Classmilce  Capacitors 
Plasticon  Capacitors 
HiVolt  Power  Supplies 
Pidte  Forming  Networks 


/%ones;  AMbt 

^onaen.er^oauet.  Co 


AU  Phones:  AMbatsador  2-3737 

mpany 


ELECTRONICS  — November,  1951 


\ 


Electronics  (Experience  +  Knowledge)=  (Achievement)” 


Factors  equalling  significant  electronics  a^ievement 

come  from  long  experience  and  constMtly  expanding 
facilities.  Our  Electronics  Division  started  itVrecord  of 

accomplishment  many  years  ago.  Toda\Air  Associates 
is  recognized  as  a  major  supplier  of  airboriV  marine, 

and  ground  electronics  equipment  fo\United  States 
and  allied  governments. 

Designing  and  developing  critically  ne^ed  electronic 
units  and  producing  the  material  is  our  business!  Your 

inquiry  to  Teterboro  will  receive  pr^pt  attention. 


INCOKPOKATtD 
TETERBORO,  NEW  JERSiY 


SERVING 


THE 


NATION 


I  N 


AVIATION 
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for  electronic  equipment 


Centralab  shows  you 
a  complete  line  of  Controls, 
Switches,  Capacitors  and  Printed  Electronic  Circuits 
in  the  smallest  sizes  and  in  the  ratings 
needed  to  help  you  MINIATURIZE  nearly  all 
types  of  Electronic  Equipment 


CENTRALAB  PARTS  CUT  DOWN 


OF  TV-AM-FM  AND 


Whatever  your  need  in  modern  miniature  size  controls, 
switches,  ceramic  capacitors  or  printed  electronic  circuits 
—  you'll  find  Centralab  your  best  source  of  supply  .  .  . 
for  standard  components  or  special  adaptations.  For 
technical  bulletins  —  check  corresponding  numbers  in 
coupon  below.  For  engineering  assistance  write  factory 
direct  —  state  your  problem. 

MINIATURE  CONTROLS 

You  can  rely  on  CentraLib  for  the  smallest  in  controls. 
The  Model  1,  illustrated  here  is  literally  the  standard  for 
the  hearing  aid  industry  —  where  small  size  and  smooth, 
noiseless,  reliableperformance  is  of  paramount  importance. 
What's  more.  Model  1  controls  now  are  being  used  wide¬ 
ly  for  miniaturization  of  several  types  of  military  elec- 
tionic  eejuipment. 


ES  30 
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Combiiation  Series  30  miniature 
tu'itch  unit  with  dual  concentric 
shaft  —  permits  ind^endent  op¬ 
eration  of  switch,  on-on  switch, 
and  Model  2  variable  resistor. 


if 

II 

II 


.Same  combination  unit  as  shown 
at  left,  e.vcr/i/  that  Model  2  variable 
resistor  is  mounted  at  rear  of  min 
iature  .switch.  Position  of  resistor 
provides  convenience  of  wiring 


Model  1  variable  resistor  —  a  truly  miniature  unit  ...  no  bigger  than 
a  dime!  Available  in  standard  or  new  Hi-Torque  types  .  .  .  either  type 
with  or  without  off -on  switch.  Also  available  with  slot — front  or  rear— 
for  screw-driver  adjustment.  New  high  torque  units  will  hold  settings 
under  conditions  of  vibration  or  shock.  Check  No.  42-1^^  on  coupon. 


MINIATURE  CAPACITORS 

Centralab  ceramic  capacitors  make  possible  tremendous 
savings  in  sp.ice;  many  of  them  are  l/7th  the  size  of 
ordinary  capacitors.  This  is  particularly  important  where 
new  design  reejuirements  call  for  less  bulk.  What’s  more, 
they  provide  a  permanence  never  before  achieved  with  old- 
fashioned  paper  or  mica  condensers.  The  ceramic  body 
provides  imperviousness  to  moisture,  plus  unmatched  ability 
to  withstand  temperatures  generally  encountered  in  electri¬ 
cal  apparatus.  You  can  rely  on  Centralab  ceramic  capacitors 
for  close  tolerance,  high  accuracy,  low  power  factors,  and 
temperature  compensating  cjualities  as  retjuired. 


Also  available  with  dual  switches  operated 
independently  with  dual  concentric  shafts. 


PRINTED  ELECTRONIC  CIRCUITS 

Printed  Electronic  Circuits  arc  complete  or  partial  circuits 
(including  all  integral  circuit  connections)  consisting  of 
pure  metallic  silver  and  resistance  materials  fired  to  CRL’s 
famous  Steatite  or  Ceramic-X  and  brought  out  to  conven¬ 
ient,  permanently  anchored  external  leads.  They  provide 
miniature  units  of  widely  diversified  circuits — from  single 
resistor  plates  to  complete  spc-ech  amplifiers.  No  other 
modern  electronic  development  oiTcrs  such  tremendous 
time  and  cost  saving  advantages  in  low-power  applications. 
liuportuiit  to  note:  All  PEC's  illustrated  arc  developed 
for  standard  applications.  Numerous  other  circuit  com¬ 
plements  can  be  furnished  for  volume  rct|uirements. 


New  Model  3  Ampec  —  a  sub 
miniature  3  stage  speeth  am¬ 
plifier ...  dimensions:  1-1/32" 
X  15/16"  X  11/32*.  Check 
coupon  for  Technical  Bulletin 
42-130. 


829^  less  soldered  connections 
with  Vertical  Integrator  ...  in 
assembly  of  TV  vertical  inte¬ 
grator  networks . . .  reduces  16 
soldered  connections  to  3! 
Technical  Bulletin  42-126. 
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^0%  less  soldered  connections 
with  Centralab's  new  Pendet . . . 
5  capacitors  and  4  resistors  in 
a  sinj{lc  plate . . .  couples  diode- 
triode  and  pentode  tubes  in 
output  stage  of  AC-DC  sets. 
JCechnical  Bulletin  42-149. 


^0%  less  soldered  connections 
with  Centralab's  Audet  .  .  . 
furnishes  all  values  of  all  com¬ 
ponents  generally  found  in  the 
output  stage  of  AODC  radio 
receivers.  Technical  Bulletin 
42-129. 


Tiny  plate  capacitor,  resistor, 
and  resistor-capacitor  units. 
Readily  fit  all  types  of  minia¬ 
ture  and  portable  electronic 
equipment.  Technical  Bulletin 
42-24. 


C*n»rolob,  Div.  of  Glebo-Union  IfK. 
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Heav  Bend  me  the  Technical  Bulletins 
as  checked  below : 

n  -*2-^  □  42-102  n  □ 

n  42-4R  n  42-12^  □  42-Mo  Q  I 

□  42  IH  n  42-l2f»  n  42-nft 

□  42  24  □  42-129  □  42-16) 


SIZE-SPACE-WEIGHT-  AND  COST 


MILITARY  ELECTRONIC  GEAR 


MINIATURE  SWITCHES 

Centralab’s  new  miniature  Series  20  and  Seiies  30  switches 
have  been  specitically  desijjncd  to  meet  the  modern  trend 
toward  greatly  reduced  size  for  high-freejuency,  low -cur¬ 
rent  applications.  Extremely  compact  design  and  small 
size,  plus  availability  of  separate  sections  and  index  as¬ 
semblies,  provide  an  adaptability  that  is  invaluable  to 
design  engineers  and  manufacturers.  For  complete  infor¬ 
mation  on  the  new  Centralab  Miniature  Series  20  and 

Series  30  Switch  line _ multi-pole,  multi-position,  multi- 

scftion  models  or  combinations  with  attached  line  switches 
and  variable  resistors,  mail  the  coupon  ay.  Maiiiijac- 
Hirer's  samples  promptly.  Bulletins  ^  o3  and  -12-16-1. 


New  Centralab  Series  20  immature 
switch,  single  steatite  sectiun. 
Available  in  2  to  1 1  positions  with 
Stops,  or  12  po.sition  continuous  ro¬ 
tation — and  with  multiple  sections. 


Here’s  standard  Series  20  miniature 
switch  with  standard  shaft  and 
phenolic  section  with  off -on  switch 
added.  Also  available  with  multi¬ 
ple  sextions. 


Ceramic  Disc  Hi-Kap  Capacitors  have  very  high  capac^  in 
extremely  small  si/e.  Bulletin  No.  42-4R.  TC  Tubulars  (Tem¬ 
perature  Oimpensating)  —  TCZ  units  show  no  capacity 
change  over  wide  range  of  temperature;  TCN's  vary  capaci¬ 
tance  according  to  temperature.  Bulletin  No.  42-18.  BC  (By¬ 
pass  Oiupling)  Tubulars  ,  .  .  well  suited  to  general  circuit 
use.  Bulletin  No.  42-3. 


NEW  Eyelet-Mounted  Fecd- 
througb  Ceramic  Capacitors  are 
exceptionally  small.  Capacities 
range  from  25  to  3(M)0  mmf..  Volt¬ 
age  rating.  500  V.  D.  C.  W. 
Check  No.  EP-15  in  coupon. 


Centralab's  Type  850  high  voltage  ceramic  ca¬ 
pacitors  are  especially  designed  for  high  volt¬ 
age,  high  frequency  circuits.  Centralab's  Type 
950  high  accuracy  ceramic  capacitors  are  espe¬ 
cially  developed  for  exacting  electronic  applica¬ 
tions.  Bulletins:  42-102  and  42-123- 
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If  you  are  designing  urgently  needed 
electronic  equipment  that  must  be  produced 
quickly,  and  in  quantity  —  start  with  the  Alden 
Basic  Chassis  —  follow  through  with  Alden  Plug-in 
Units  and  other  components. 

Make  your  original  model  with  the  Alden  Basic  Chassis 
rather  than  breadboard  —  automatically  force  isolation  of 
circuits  —  ready  accessibility,  easy  replacement  —  and 
natural  functional  sub-assemblies.  Save  vital  engineering 

and  planning  time  —  machine  and  tool  hours  —  critical 

material  and  manhours. 

ITS  AS  SIMPie  AS  THIS! 

The  Basic  Chassis  frame  is 
of  strong  "U”  shape  construc¬ 
tion  —  designed  for  utmost 
accessibility  in  assembly  and 
servicing  —  and  for  rapid 
manufacture  and  delivery  to 
^ou  from  small  to  large  volume. 
Manufacturing  technique  al- 
Boiic  Chassis  Construction  lows  most  of  chassis  work  to 

proceed  as  flat  piece  —  Without  stacking  —  it  flows  from  one 
operator  to  next,  similar  to  progressive  die.  Bending  is  last.  Finish 
and  plating  is  done  by  automatic  conveyorized  equipment.  Means 
fast  delivery  —  minimum  delay. 

nm  '  s-  Terminal  cards  have  been  de- 


Q)o»Miiiit  emeu  ITS 
Quieuir  son  srsTSMUTie 

IIATOUT  AMD  eOMSTHUeTIOM 

Schomotics  of  most  oil  oloctronic  oquip- 
mont  con  bo  broken  down  into  circuit 
blacks  of  logicoliy  associated  functions.  B 
These  functional  circuit  blocks  con  be  I 
mounted  reodily  either  in  the  Aiden  | 
"20'*  plug -in  pockogesor  Basic  Chassis 
unit.  The  tube  sockets  ond  associated 
components  quickly  lay  out  on  full 
scale  Unit  Planning  Sheets  for  mounting 

ion  terminal  cards.  These  special  pre¬ 
punched,  multi-hole  terminal  cords 
hove  wide  flexibility  to  toke  an  infinite 
voriety  of  circuit  variations.  Both  sides 
of  card  can  be  used  to  obtain  maximum 
component  density  oreo.  Using  the 
Unit  Planning  Sheets,  functional  circuit 
units  —  components  ond  housings —  I 
ore  ail  planned  in  one  step. 


11.  jl  ^  signed  to  accommodate  tremen- 

(iH-'  "  ®  number  of  circuit  varia- 

C /-»  /TTI  '  tions  —  to  make  neat  tube  and 

~  component  sub-assemblies  with 

I  M  1  Ti  ^  minimum  of  wiring  and 

f  I  i)  U*  simplified  assembly  techni^es. 

^  Special  Alden  Miniature  Ter- 

Minialure  Terminals  —  6S0  Series  minals  are  new  and  radical 
punch  press  configuration  —  ratchet  slot  holds  various  size  com¬ 
ponent  leads  for  soldering  —  no  twisting  of  leads  with  pliers. 
Figure  “eight”  shape  accommodates  cross  wiring  and  buss  leads. 
Punch  press  parts  —  so  take  a  minimum  of  solder,  reduce  solder 
time,  eliminate  danger  of  cold  solder  joints. 

Alden  Terminal  Card  System 


laid  out  easily  and  proceed  as 
simple  sub-assembly.  Open  sided  W'hole  Alden  “20”  Packaged  cir- 

chassis  construction  makes  cable  «— cuit  panels  can  be  constructed  by 

I  ''  easy  to  wire  to  front  panel,  simply  mounting  “U”  '  channels 

'  terminal  cards  and  back  con-  across  racks!  The  Alden  “20” 

Back  Connoclort  462  .'..in  Saries  nectors.  The  Alden  Back  Rack  Mounting  Socket,  having 

Connectors  are  units  that  can  be  discretely  positioned  on  the  ^  extended  ears,  quickly  rivets  side 

back  of  the  chassis  —  isolating  lines  with  incompatible  voltages,  ^  by  side  between  the  channels. 

Currents,  or  frequencies.  This  design  insures  accessible  solder  ter-  '20”*oek'an4ChassIs  Mounting  Sockets  \\fjfing  (q  sockets  feeds  up  from 

minals  for  soldering  —  avoids  rat  nests  of  congested  conventional  cables  laid  along  “U”  frame  —  leaving  contacts  accessible  for  soldering 

back  connector  wiring  —  Color  coded,  the  Alden  back  connectors  and  checking.  Where  Alden  “20”  Packages  are  mounted  on  chassis, 

provide  beautiful  operational  or  service  check  points  for  ail  leads  the  space  saving  Alden  “20”  Chassis  Mounting  Socket  has  4 

to  and  from  chassis.  mounting  ears  which  rivet  within  the  square  area  covered  by  the 

Alden  “20”  Base. 


easy  renlacement  —  and  Hinged  front  panel  design  of 

chassis —allows  rheostats,  indica 
tor  lights,  jacks,  etc.  to  be  mounted 
on  panel  as  another  easy-to-work 
sub-assembly.  This  panel  attaches 
easily  to  chassis  —  is  wired  — 
.......  ...  swung  up  and  fastened  with  Alden 

)f“strong‘'‘‘U^“Xape  construe-  T"**!  ,  .  Target  Screws.  These  screws  have 

.Jqh  _  designed  for  utmost  concave  head  with  arced  notch  so  power  screw  driver  locates  head 

accessibility  in  assembly  and  quickly,  no  danger  of  it  slipping  out  and  marring  panel  surface  —  yet 

servicing  _  and  for  rapid  same  screw  can  be  unfastened  with  coin  in  order  to  hinge  forward  the 

manufacture  and  delivery  to  P®"*'  f®''  servicing  and  check  in  the  field. 

you  from  small  to  large  volume.  Assembled  —  Basic  Chassis  simplifies  the  operation  of  your  equipment 
Manufacturing  technique  al-  _  Slashes  service  and  maintenance  time.  Smooth,  positive  insertion 

lows  most  of  chassis  work  to  jnd  removal  of  the  chassis  is  provided  by  the  Alden  “Serve-A-Unit 

stacking  —  it  flows  from  one  Lock.”  A  simple  twist  of  the  handle  and  the  chassis  backs  off  with 

sive  die.  Bending  is  last.  Finish  finger  tip  ease.  It  also  pilots  the  chassis  back  into  place  —  securely 

conveyorized  equipment.  Means  locking  it  for  operation  with  the  same  facility. 

.  .  ,  ,  ,  ,  FOR  YOUR  SMALLER  OMITS! 

Terminal  cards  have  been  de-  Get  the  same  ease  of  layout  - 

signed  to  accommodate  tremen-  .  — — -  speed  of  assembly  -  ready  check 

dous  number  of  circuit  varia-  replacement  -  with  the  Alden 

tions  -  to  make  neat  tube  and  “20”  Plug-in  Packages.  The  Alden 

component  sub-assemblies  with  rZSIPIP?  Terminal  Cards  with  completely 

a  minimum  of  wiring  and  interwiredtubesocketsandcom- 

simplified  assembly  techniques.  ^  , 

Special  Alden  Miniature  Ter-  20  N.n-lnt.rchan8«ibl.  Bas.  „20”  Non-Interchange- 

minMs  are  new  and  radical  Bases.  These  bases  have  stubby,  strong  pins  —  no  molded  locating 

et  slot  holds  various  size  com-  break.  Units  can  be  made  non-interchangeable  to  prevent  mis- 

twisting  of  leads  with  pliers.  ^y  selected  variable  pin  layouts  of  less  than  20  pins.  Using  the 

;s  cross  wiring  and  buss  leads.  ,3^^  ^Iden  “20”  base  —  coupled  with  simple  brackets  and  housing  — 

inimum  of  solder,  reduce  solder  relays,  stepping  switches,  and  condensers  can  be  made  neat,  accessible, 

■■  replaceable  units. 

Alden  Terminal  Card  System  Only  recently  developed,  Alden  “20”  Packages  have  already  saved 
means  minimum  of  inter-cabling  thousands  of  vital  engineering  and  construction  hours  in  large  computer 

_ but  even  this  cabling  can  be  projects.  They  are  natural  for  extensive,  complicated  electronic 

laid  out  easilv  and  nroceed  as  equipment. 


back  connector  wiring  —  Color  coded,  the  Alden  back  connectors 
provide  beautiful  operational  or  service  check  points  for  ail  leads 
to  and  from  chassis. 
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FROM  mA  TO  EQUIPMeNT  FAST 


}  FORCE  STRAIGHT  LIME  THINKING 
:  WITH  NEW  ALOEN  COMPONENTS  i 
^  FOR  PLUG-IN  UNIT  I 

.  CONSTRUCTION  I 


il^^ggy  TMt  MOST  MATUnSl, 

tASV  soo-omsioM  or 
LAOon  m  MAMorMTonr  I 

$old«r  t•rfllinaU  and  Mckaft  quickly  I 
rWot  to  Aldan  forminol  cord  occordlng  * 
to  loyout  an  Unit  Planning  $haal.  Com* 
ponantt  »nap  into  tha  tpaciol  AMan 
Minlotura  Torminolt  which  hald  thorn 
for  toldoring.  —  (No  twitting  or  wrap¬ 
ping  of  loodt  nocottory)  —  With  oil 
tub#  tockott  ond  thoir  otoociotod  com- 
ponontt  mountod  on  ono  cmd  —  tho 
wiring  and  toldoring  of  clrcvitt  it  on 
I  opon,  ooty-to-work  tub<«ttomhly  op- 


(D//VXtf*r  THO  LOWrST 
opnATiKO  AMP  srnncw 

COSTS  IM  rtMAl  MOUIPMSMT 

Tho  ALDEN  **20**  flUO-IN  PACKAGE  U  «om- 
plotod  timply  hy  mounting  tho  torminol  «ord  o« 
tho  Aldon  **20**  Non-IntorchongooWo  koto,  dip 
toldoring  tho  loodt  ond  odding  covor  or  hooting 
ond  hondlo.  •  • .  In  oporation,  vituol  or  inttrumoni 
chockt  oro  ootily  modo  —  if  trouklo  occurt  doukf- 
hil  unitt  oro  quickly  itolotod  thoto  unitt  ootily 
unplug  ond  o  comprohontivo  intpocHon  modo. 
Sporo  unitt  con  ko  pluggod  in  to  oquipmoni  dootn*t 
hovo  to  ko  inoporaklo  whilo  ropoirt  oro  In  procoto. 

Tho  ALDEN  BASIC  CHASSIS  UNIT  It  rapidly  cooi* 
plotod  ky  mounting  torminol  cordt  into  tho  chottit 
^  toldoring  unit  coklot  ond  moking  connoctloot 
•o  AMon  Color  Codod  Bock  Connoctort  ond  do- 
tochoklo  front  ponol.  Complotod  unit  it  ootily 
pllolod  in  ond  out  of  rack  with  tho  Sorvo-A*U«lt 
lock.  Opon  tidod  conttrvction,  oldod  ky  tho  nool 
diroct  front  ond  hock  connoctiont,  givot  intloot 
occotoikility  for  rapid  circuit  chockt  ond  torvico* 

ALDEN  "20** 

PLUG-IN  PACKAGE 


0F7  LOQICAL  POUOW  THH0U9M 
WtTH  THSSE  eOMPOMSMTS  t 

Use  entire  Alden  Component  line  for  maximum  ease  of 
service  and  replacement  — 

^ - Immediately  spot  blown  fuse 

^  -.1  —  quickly  replace  it.  Neon  bulb 

f.  glows  when  fuse  blows  —  is 
h  molded  as  integral  part  of 
crystal  clear  lens.  Compact  In> 
■-  dicator  Fuseholder  rivets  or 

eyelets  easily  to  mounting  panel 
j ..u  ‘  —  accessible  solder  tabs  for  fast 

Indicollna  Fusaholdar-  440-3FH  ^Idering. 
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Miniaiurs  Test  Paint  Jock  —  110BCS 


Here  for  the  first  time  is  a 
Miniature  Test  Point  Jack  that 
-It'S  will  fit  in  a  .257"  hole  and  has 
,  a  breakdown  voltage  of  6.500  V. 
RMS  to  ground.  Nothing  else 
like  it  for  bringing  out  test  leads 
'  —  has  heat  treated  beryllium 

copper  contact  so  will  stand  up 
under  continuous  use.  Has  run 
life  tests  of  over  5.000  insertions. 


ALDEN  BASIC  CHASSIS 


Here’s  the  indicator  light 
you’ve  probably  been  waiting 
N  for.  The  Alden  Pan-i-Lile  — 

I  ' J  really  small  —  easy-to-service. 

^ Bulb  is  made  integral  part  of 
Replaces  from  the  front 
L  ^  panel  —  no  digging  into 

^  *  ’  equipment  necessary.  Takes  the 

^  ran-i>UM  Ml  absolute  minimum  of  space.  Less 

than  l”  overall,  it  can  mount  almost  anywhere  —  simply  punch 
hole.  Tiny  but  powerful  6  V.  bulb  gives  brilliant  indication 
through  the  high-temperature  —  translucent  lens.  Use  minimum  of 
critical  material. 


TO  9MT  XTAP rro  QUI^lf  f 

‘plwM  ear  New  PradacH  Director  ter  an  aMeintmont  to  vWt  ear 
Wire  ter  a  Miaple  Bask  Chassis  at  $40.M  or  on  Open  ond  Closed  Alden 
"30"  Ploo-in  Pockoae  at  $10.00  or  write  Dept.  I  ter  beeklat:  "Basic  Chassis 
and  Cenipeneats  ter  Ploo-in  Unit  Censtroctiea". 
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Electronic  Devices,  Inc. 

429  — 12TH  STREET,  BROOKLYN  15,  N.  Y. 


November,  1951  —  ELECTRONICS 


EXPANDS  FACIlITiES 
UNIQUE  LINES  OF 

New  and  improved  designs  already  used 
in  military  and  civilian  applications 


i  ENCASED  MINISEL  LINE  USED  IN  GOVERNMENT  SUBMINIATURIZATION  PROGRAMS 


Their  long  life,  rugged  construction,  high 
operating  temperature,  matched  plate 
characteristics,  and  extremely  small  size 
(for  subminiaturization  programs)  make 
MINISEL  rectifiers  especially  useful  for 
military  applications.  The  basic  compo¬ 
nent  of  a  single  unit  is  a  newly  perfected, 
exceptional  high  quality  round  sele¬ 
nium  rectifier  cell,  which  is  produced  by  a 
unique  process.  This  cell  has  extremely 
long  life,  unusually  stable  characteristics 
and  can  be  used  at  plate  temperatures  as 
high  as  90°C. 

The  high  quality  of  this  line  makes  it  pos 
sible  to  guarantee  the  life  of  all  units  for 
2000  hours  or  2  years,  whichever  comes 
first  when  used  at  rated  current  and  volt¬ 
age  in  ambients  up  to  40°C.  At  rated  cur¬ 
rent  and  voltage  in  ambients  up  to  50°  C., 
all  units  are  guaranteed  for  10()0  hours  or 
1  year,  whichever  comes  first. 

Although  made  in  four  standard  types  of 
construction,  MINISEL  units  can  be  pro¬ 
duced  in  an  infinite  number  of  electrical 
configurations  and  mechanical  designs. 
The  MINISEL  line  is  now  being  used  in 
such  applications  as  synchro  overload 
transformers,  relay  spark  suppressors  and 
special,  control  instruments. 


NOTE  1.  Typical  MINISEL  units. 


MINISEL  rectifiers  are  also  being  manu¬ 
factured  in  a  complete  line  of  instrument 
rectifiers.  It  is  the  first  time  that  selenium 
rectifiers  have  been  successfully  adapted 
to  this  purpose.  This  has  been  made  pos¬ 
sible  by  the  perfecting  of  a  selenium  recti¬ 
fier  cell  which  has  even  more  stability  and 
uniformity  than  that  which  is  normally 
associated  with  copper  oxide  cells.  These 
matched  MINISEL  rectifier  cells  are  made 
from  large  pre-aged  selenium  rectifier 
sheets  which  are  manufactured  by  a  spe¬ 
cial  process  to  insure  uniformity  and  lung 
life.  All  units  in  this  line  can  be  had  with 
or  without  mounting  screws. 


NOTE  2.  Exploded  view  of  MINISEL  type  MS. 
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NEW  MOLDED-IN  S.R.'S  CUT  PRODUCTION  COSTS  ON  ELECTRONIC  ASSEMBLIES 


equipment,  has  been  set  up.  The  new 
plant  will  produce  all  of  Precision's 
selenium  rectifiers  in  addition  to  new 
and  improved  designs,  many  of  which 
have  already  been  adapted  for  mili¬ 
tary  applications. 


In  order  to  facilitate  better  deliver¬ 
ies  of  selenium  rectifiers  manufac¬ 
tured  by  its  Precision  Rectifier  Divi¬ 
sion,  EDI  has  inaugurated  a  large 
scale  expansion  program.  A  fully 
staffed  plant,  complete  with  the  latest 
rectifier  manufacturing  and  test 


The  PLASTISEL  line  of  miniature  elec¬ 
tronic  selenium  rectifiers  was  designed  to 
eliminate  the  usual  open  stack  rectifier 
problems  encountered  on  electronic  assem¬ 
bly  lines.  In  all  ratings  through  200  M.A. 
PLASTISEL  rectifiers  are  molded-in  to 
plastic  casings  which  give  them  the  ap¬ 
pearance  of  small  condensers.  (From  250- 
500  M.A.  an  improved  type  of  open  stack 
construction  is  used.) 

These  smaller,  molded-in  units  are  en¬ 
cased  in  spiral  wound  phenolic  tubes  filled 
with  a  high  melting  point  synthetic  wax 
of  good  thermal  conductivity.  In  each  tube 
strong  spring  brass  clips  firmly  hold  a 
stack  of  special  high  voltage,  high  tem¬ 
perature  selenium  rectifier  plates  in  place. 
These  plates  have  a  special  inorganic  bar¬ 
rier  layer  that  allows  for  operation  at  the 
higher  temperatures  encountered  in  the 
molded-in  unit.  This  barrier  layer  has 
long  life  and  can  withstand  higher  temper¬ 
atures  than  the  organic  barrier  layer  used 
in  all  other  electronic  selenium  rectifiers. 

PLASTISEL  rectifiers  can  be  used  to  re¬ 
place  any  vacuum,  gas  filled,  or  diy  disc 
diode  rectifier.  In  multiple  they  can  be 
used  to  replace  multiple  groups  of  these 
rectifiers  in  such  circuits  as  center  tap  and 
bridge  rectifiers.  They  can  also  be  used  for 
doubler,  tripler  and  ladder  circuits.  All 
units  are  guaranteed  for  1000  hours  or  1 
year,  whichever  comes  first,  when  used 
under  specified  conditions. 


NOTE  3.  Encased  PIASTISEL  unit  and  cutaway  view 


Electronic  Devices,  Inc.  maintains  a 
complete  rectifier  engineering  serv¬ 
ice  which  is  available  to  you  without 
any  cost  or  obligation.  Write  or  wire 
429  12th  St.,  Brooklyn  IS,  N.  Y.  or 
telephone  SOuth  8-3530  for  a  prompt 
laboratory  tested  solution  to  your 
rectifier  problems. 


NOTE  4.  Typical  hermetically  sealed 
cans  used  for  MINISEL  type  M$-HM 
or  any  PLASTISEL  rectifier. 


aECTRONIC  DEVICES,  INC.  •  429-12th  Street,  Brooklyn  15,  N.Y. 
Gentlemen: 

Please  send  me  at  no  cost  your  hand  book  of  EDI  rectifier  products 


Send  for  complete  product 
information  hand  book  today! 


Company. 


Main  Product! 


Addresi 
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*RCA  menogrom 
r«9.  U.  S.  Pot.  Offic« 
Rodio  Corp.  of  Amtri 


QUESTION 


How  it  a  let  fighler'i  transmiller  What  it  the  useful  life  of  0 
affected  by  a  screaming  climb  walkie-talkie  in  the  steaming 
to  the  thin  cold  of  65,000  feet?  heal  of  the  South  Pacific  jungle? 

The  answers  to  these  and  thousands  of  other  questions 
will  be  worked  out  by  RCA  Engineers  from  test  data 
obtained  in  an  atmospheric  test  chamber  designed  and 
built  by  Tenney  Engineering,  Inc.  This  50-ton  chamber 
has  been  installed  for  the  RCA  Engineering  Products 
Department,  Camden,  N.  J.,  for  environmental  testing 
of  both  military  and  civilian  electronic  equipment. 

Here,  in  one  room  can  be  simulated  any  and  all  condi¬ 
tions  of  temperature,  humidity,  and  pressure  found  on 
earth  or  above  it— to  altitudes  of  100,000  feet! 

SPECIFICATIONS 

Altitude:  70,000  feet  rated 

100,000  feel  practical  ceiling 
Humidity:  10%  to  95% 

Temperature:  —  OS’F.  to  +  I85°F. 

Dimensions;  IS'w  x  2S'd  x  14'h 

Refrigeration  requirements:  180  hp 

For  all  types  of  testing-development,  research,  environ¬ 
ment,  specification,  and  production— a  Tenney-engineered 
chamber  will  insure  dependability  and  precisely  con¬ 
trolled  test  data  for  your  requirements. 


For  full  information  on  any  environmental  lest 
equipment,  write  Tenney  Engineering,  Inc.,  Dept.  A, 
26  Avenue  B,  Newark  5,  N.  J. 


Enginoors  and  Manufacturers  of  Automatic  Tempera¬ 
ture.  Humidity,  and  Pressure  Control  Equipment 
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FIRST  to  demonstrate  the 
electrical  effect  of  dissimilar 
metals  in  contact 


Luigi  ^dlvani  1737-1798 

Galvani,  Italian  physiologist,  accidentally 
discovered  that  by  touching  the  nerve  of 
a  frog's  leg  with  a  zinc  rod  and  the  muscle 
with  a  copper  rod,  the  leg  would  twitch 
when  both  rods  were  in  contact.  From 
Golvani's  experiment,  Volta  developed 
the  first  electric  battery.  a 


mod*  for  OHMITE 


In  hf^<ciirrent,^ramie  powei^pe  tap 
i^1~hirr,  OHMITE  lead*  the  field.  Mote 
I  auHBifactiiren  have  atandardiaed  on  theoe  nif^d 
tap  awtttdsea  than  any  other  nuke  on  the  market. 

The  primary  reaaon  for  thia  indnatry-wide  prefeiouee 
for  Ohmite  tap  awitchea  ia  their  compaatnaaa,  . 
permanent  ceramic  conatmction.  and  proren  abittty 
to  gire  yeara  of  nnfailing,  trouble-free  aerrioe. 
Available  in  ratinp  from  10  to  100  amperea  ax. 


©yMlT 


FILTRON  might  not  be  able  to  lick  the  problem  pression  Specifications  wherever  RF  Interference 
shown  above,  but  we  can  solve  all  of  your  prob-  must  be  eliminated, 
lems  of  RF  Interference  Suppression  on  electronic 

equipment.  FILTRON't  advanced  engineering,  due  to  con- 


FIITRON  will  design  the  right  filter  for  your  cir-  and  development,  together  with 

cuit  conditions  to  meet  size,  weight  and  electrical  FILTRON'i  production  know-how,  insures  quality 
characteristics  —  and  meet  RF  Interference  Sup-  components  to  meet  your  delivery  requirements. 
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BUSINESS  IN  MOTION 


;^^'yLe/Lcccurt  2^ 


P'or  several  years  this  space  has  been  used  to  tell 
how  Revere  has  collaborated  with  its  customers,  to 
mutual  benefit.  Xow  we  want  to  talk  about  the  way 
our  customers  can  help  us,  again  to  mutual  benefit. 
The  subject  is  scrap.  This  is  so  important  that  a 
goodly  number  of  Revere  men,  salesmen  and  others, 
have  been  assigned  to  urge  customers  to  ship  back 
to  our  mills  the  scrap  generated  from  our  mill  prod¬ 
ucts,  such  as  sheet  and  strip,  rod  and  bar,  tube, 
plate,  and  so  on.  Probably  few  people  realize  it, 
but  the  copper  and  brass  industry  obtains  about 
307t  of  its  metal  requirements 
from  scrap.  In  these  days  when 
copper  is  in  such  short  supply, 
the  importance  of  adequate  sup¬ 
plies  of  scrap  is  greater  than 
ever.  We  need  scrap,  our  indus¬ 
try  needs  scrap,  our  country 
needs  it  promptly. 

Scrap  comes  from  many  dif-  - 
ferent  sources,  and  in  varying 
amounts.  company  making 
screw-machine  products  may 
find  that  the  finished  parts 
weigh  only  about  S07f  as  much 
as  the  original  bar  or  rod.  The  turnings  are  valu¬ 
able.  and  should  be  sold  back  to  the  mill.  Firms 
who  stamp  parts  out  of  strip  have  been  mate¬ 
rially  helped  in  many  cases  by  the  Revere  Tech¬ 
nical  .\dvisory  Service,  which  delights  in  working 
out  specifications  as  to  dimensions  in  order  to 
minimize  the  weight  of  trimmings;  nevertheless, 
such  manufacturing  operations  inevitably  produce 
scrap.  Revere  needs  it.  Only  by  obtaining  scrap 
can  Revere,  along  with  the  other  companies  in  the 
copper  and  brass  business,  do  the  utmost  possible 


in  filling  orders.  You  see,  scrap  helps  us  help  you. 

In  seeking  copper  and  brass  scrap  we  cannot  ap¬ 
peal  to  the  general  public,  nor,  for  that  matter,  to 
the  small  businesses,  important  though  they  arc, 
which  have  only  a  few  hundred  pounds  or  so  to  dis¬ 
pose  of  at  a  time.  Scrap  in  small  amounts  is  taken 
by  dealers,  who  perform  a  valuable  service  in  col¬ 
lecting  and  sorting  it,  and  making  it  available  in 
large  quantities  to  the  mills.  Revere,  which  ships 
large  tonnages  of  mill  products  to  important  manu¬ 
facturers,  seeks  from  them  in  return  the  scrap  that 
is  generated,  which  runs  into 
big  figures  of  segregated  or 
classified  scrap,  ready  to  be 
melted  down  and  processed  so 
that  more  tons  of  finished  mill 
products  can  be  provided. 

So  Revere,  in  your  own  inter¬ 
est,  urges  you  to  give  some  e.\- 
tra  thought  to  the  matter  of 
scrap.  The  more  you  can  help 
us  in  this  respect,  the  more  we 
can  help  you.  When  a  Revere 
salesman  calls  and  inquires 
about  scrap,  may  we  ask  you  to 
give  him  your  cooperation?  In  fact,  we  would  like 
to  say  that  it  would  be  in  your  own  interest  to 
give  special  thought  at  this  time  to  all  kinds  of 
scrap.  No  matter  what  materials  you  buy,  the 
chances  are  that  some  portions  of  them,  whether 
trimmings  or  rejects,  do  not  find  their  way  into 
your  finished  products.  Let’s  all  see  that  every¬ 
thing  that  can  be  re-used  or  re-processed  is  turned 
back  quickly  into  the  appropriate  channels  and 
thus  returned  to  our  national  sources  of  supply, 
for  the  protection  of  us  all. 


REVERE  COPPER  AND 

Fbvndbd  by  Paul  Ravara  in  1801 
Exaeutiva  Offkas: 

230  Park  Avanua,  N«w 
sn  "Mm  THi  nns"  on 


INCORPORATED 


■VIRY  SUNDAY 
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HYTRON 


Your  increasing  demand  for  Hytron  tubes  is  helping  to  build  this  fine,  ultra¬ 
modern  plant.  Lxx:ated  at  Danvers,  Massachusetts,  it  will  be  the  most  modern 
receiving-tube  plant  that  engineering  know-how  can  build. 

And  this  is  more  important  to  you.  Its  advanced  equipment  and  skilled  staff 
will  —  we  promise  —  give  you  the  best  tubes  your  money  can  buy.  Because 
Hytron  sincerely  believes  only  the  best  is  good  enough  for  you. 


New  HYTRON  plant 
at  Danvers.  Mass. 


The  famous  red-white-and-blue  Hytron  carton  has  added  a 
famous  symbol :  CBS.  Yes.  Hytron  is  proud  to  be  a  division 
of  the  Columbia  BroadcastinK  System.  Inc.  —  with  HTfally 
expanded  opportunities  to  grow  in  service  to  you.  Two  re- 
spectetl  lujmes  now  (guarantee  you  unsurpas-sed  tube  per- 
formatce.  CBS-Hytron  is  your  sisn  of  the  very  best  in 
.electronic  tubes.  l.ook  for  the  attractiv*?  carton.  Be  sure  to 
demand  tin-  best :  CBS-1  lytron. 


MAIN  OFFICE:  SAIE/A.  MASSACHUSETTS 
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Designed  Right 
Built  Right 

Delivered  Right  on  Time 

and  with 

Energy-Potential  Right 

_ A _ 


Alnico  peimanent  magnets 

Carboloy  Alnico  permanent  magnets  are  job-designed  to  your 
exact  needs  by  engineers  who  have  years  of  application  and 
research  data  at  their  fingertips  from  the  laboratories  where 
permanent  magnets  were  first  developed. 

More,  they  are  produced  under  precise  and  exacting  quality 
controls  that  assure  you  external  energy  at  a  guaranteed  mini¬ 
mum  level  consistent  with  today’s  methods  of  manufacture 
and  advanced  metallurgical  techniques. 

And,  once  your  order  is  accepted,  they  are  delivered  right 
on  time,  as  promised.  Every  one  unvaryingly  uniform  .  .  . 
every  one  quality-built  and  guaranteed  to  meet  or  surpass  the 
external  energy  minimum. 

Do  you  need  any  type  of  permanent  magnet  .  .  .  made  to 
'order,  or  from  standard  stock?  For  defense?  To  improve  a 
generator,  meter,  motor  or  instrument?  To  speed  up  a  produc¬ 
tion  job  with  a  magnetic  holding  or  separating  device?  Or 
for  a  projected  civilian  product,  perhaps? 

Then  get  in  touch  with  our  Carboloy  engineers  at  once. 

They’ll  give  you  all  the  assists  possible  on  your  present  and 
future  magnet  applications  ...  all  the  expert  help  you  need 
to  make  your  products  better,  your  savings  greater,  your 
profits  higher.  Send  specifications  or  write  for  Standard  Stock 
Bulletin  PM-100.  Write  direct  to: 

Carboloy  Department  of  General  Electric  Company 
11139  East  8  Mile  Road,  Detroit  32,  Michigan 

’’Carboloy"  is  tbo  trodt-mark  for  tho  products  of  Carboloy  Otparlmtnt  of  Ganarol  Efoctnc  Company. 


CARBOLOY 

ALNICO  PERMANENT  MAGNETS 

FIRST  IN  MAN-MADE  METALS  FOR  BETTER  PRODUCTS 

4 
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'C'OR  paiiel-rark  or  other  Hoetionalized  circuits,  i^app  offers  a  variety  of  plun-aiid-rccep- 
tacic  units,  some  of  which  are  shown  above.  Any  numlicr  of  contaets  ean  l>e  provided 
(in  multiples  of  twelve).  Male  and  female  contacts  are  full-floating  for  easy  alignment  and 
positive  contact.  Contaets  are  silver-plated,  terminals  tinned  for  soldering.  Polarizing 
guide  pins  ar»*  provided  w  here  desirt'd.  Insulation  is  Steatite,  the  low-loss  ceramic  which  is 
non-earlM>nizing  even  under  leakage  flashover  resulting  from  contamination,  moisture  or 
humidity.  rite  for  complete  electrical  and  mechanical  s|M‘eifieations  of  available  units 
or  engine«'ring  reenmmendations  for  an  ellieient  eoni|>unent  for  your  prcMliiet.  Radio 
Sfieeialties  Divisiitn,  l.app  Insulator  C.o.,  Ine.,  la-Roy,  N.Y. 
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Type  TT-10AI/AH...aiKl  an , 
will  deliver  100  kw  (ERP) 


BBBB  la  bbbb 


iUi\  in 


n 


\ 


RADIO  CORPORATION  of  AMERICA 


ENGINEERING  PRODUCTS  DEPARTMENT 


CAMDEN, N.J. 


RCA  high-gain  antenna ••• 
at  the  lowest  cost  per  kil< 


•  This  remaricable  new  10-kw  TV 
transmitter,  and  an  RCA  high-gain 
antenna  (type  TF-12AM),  will  pro¬ 
vide  up  to  100  kilowatts  of  efiective 
radiated  power.  More  than  twice  the 


power  of  any  commcicial  TV  trans¬ 
mitter  operating  today— and  AT  SUB¬ 
STANTIALLY  LOWER  COST  PER  RA¬ 
DIATED  KILOWATT  dian  ocher  traiis- 
mitter-aoienoa  combinations! 

Using  an  improved  type  of  air¬ 
cooled  tetrode  in  the  final  power  am¬ 
plifier  stages,  this  transmitter  removes 
all  former  restrictions  on  interior 
cooling  and  floor-space  requirements. 
No  water  supplies  to  bodier  about. 
No  problem  setting  up  the  transmit¬ 
ter  in  tight  quarters  (it  takes  approxi¬ 
mately  half  the  floor  area  of  previous 


5-kilowatt  models  and  weij^  sub 
stantially  less). 

The  new  RCA  10-kw  transnaitter  1 
available  in  two  types.  Type  TT-lOAl 
covets  channels  2  tofi.!)^  TT-lOAI 
covers  channels  7  to  13.  | 

For  complete  information  on  tfaii 
new  10-kw...cBU  in  your  RCA  Broad 
cast  Specialist.  He  can  show  you  wha< 
you’ll  need  to  get  "on  the  air”— witl 
the  power  you  want— at  lowest  pos 
sible  coat.  Phone  him.  Or  write  Dept 
46W,  RCA  Engineeting  Products 
Camden,  New  Jersey. 


FOR  ANY  TV  ROWER  UP  TO  200  ICW-GO  KCAI 

tam 


IF  IT'S  SHEET  METAL 
FABRICATION  .  .  .  CALL  ON 


Tough  assignments  ore  port  of  our  do/s 
work.  Whatever  the  product  —  instrument 
housings,  boxes,  chassis— we're  geared  to 
design,  fabricate,  and  finish. 

Years  of  experience  and  a  superbly 
equipped  plant  give  meaning  to  our  state* 
ment:  "If  you  have  a  sheet  metal  problem, 
we  can  solve  H". 


Inqutnes 

Invited 


9 


COLE  STEEL  EQUIPMENT  CO. 


285  Madison  /\ve.,  Nev\  York  17,  N. 


Foc'ory;  York,  Po 
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Stud  this  convMfsnt  coupon  new 

Irvington 

YAMNISH  A  INSULArOk  COMPANY 

Irrington  11,  New  Jersey 

Plants:  El  Monte,  California  Hamilton.  Ontario,  Canada 


Irrinuton  Varnish  It  Insulator  Company 
6E  Argyle  Terrace,  Irvington  11,  i>.  J. 

Gentlemen: 

Please  send  me  your  Technical  Dau  Sheet  on  Irving¬ 
ton  No.  100  Clear  Baking  Varnish. 

Name . . Title . 

Company . . . . . . 


For  Further  Information,  Consult  pafies  92-03  in  the  1951-1952  Electronics  Buyers  Guide 
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With  IRVINGTON  No.  100  Varnish 


''FOR  EXCEPTIONAL  LIFE  IN  SEVERE  SERVICE" 


For  specialty  transformers  that  meet  unusual  and  exacting  require¬ 
ments,  the  electronic  industry  turns  to  New  York  Transformer  Co., 

Inc.,  Alpha,  N.  J.  And  for  insulation  that  gives  outstanding  perform¬ 
ance  under  the  toughest  conditions,  NYT  has  turned — for  more  than 
10  years — ^to  Irvington  No.  100  Qear  Baking  Varnish,  for  use  on  all 
its  power  transformers  and  chokes. 

Here  are  two  major  reasons  why  NYT  counts  on  Irvington  No.  100: 
MOISTURE  RESISTANCE.  24-hour  water  immersion  reduces  dry  di¬ 
electric  strength  of  2250  vpm  by  only  22%. 

HEAT  RESISTANCE.  Irvington  No.  100  withstands  ASTM  heat  endur¬ 
ance  test  at  lOS**  to  110°C  /or  over  1000  hours. 

You  too  can  give  your  products  service  advantages  like  these — and 
save  time  and  money,  because  . . . 

Irvin^on  No.  100  cures  fast  and  thoroughly,  even  in  deep  windings. 
Its  clarity  allows  quick  identification  of  color  coding  or  numbering — 
saves  time  on  the  assembly  line,  reduces  risk  of  rejects. 

Get  the  full  story  today — Technical  Data  Sheet  is  yours  for  the  asking. 


3  Mew  Resistors 


FOR  MILITARY  APPLICATIONS 


-55X  to  +150“C 

Complete  aridity  to  saturation  .  .  .  An  un¬ 
precedented  temperature  and  humidity  range 


« 


/**  r/i/aAA  •i\fn/uc/uin  %'nitaS/r 


REPRESENTATIVES 

S.  J  Hut(hin»«n.  Jr. 

401  North  Broad  Stre«t 
PhilodeIpKia  8.  Pann(yl> 
Phone  Wotnut  2  $369 


SOUTH  AMERICA 
Jo%«  Luis  Pontat 
Buenos  Aires,  Argentine 
Montevideo.  Uruguoy 
Rio  de  Janeiro,  Brazil 
Soo  Paulo,  Brazil 
OTHER  EXPORT 

Sylvon  Gm^bwry 

8  West  40th  Street 
New  Yofli  18.  N  y 


CHICAGO  TELEPHONE  SUPPLY 


MEETS  ALL 

JAN-R-19  SPECIFICATIONS 


\ 


Here  is  one  of  the  fastest  moving  developments 
in  recent  years — General  Electric’s  new  electrolytic- 
tvpe  capacitors.  These  Tantalytic  capacitors  with 
their  small  size  and  large  capacitance  per  unit  of 
volume  have  excellent  low  temperature  charaaer- 
istics,  long  operating  life  and  in  many  cases  can 
replace  bulky  hermetically-sealed  paper  capacitors. 
Ratings  presently  available  for  consideration  range 
from  .02  muf  up  to  12  muf  at  150  volts  dc.  Units 
pictured  are  representative  of  these  ratings. 

Other  features  of  G-E  Tantalytic  Capacitors  include: 

•  Extremely  long  shelf  life.  • 

•  An  operating  temperature  range  from  —  55°(^ 
to  +85°C. 


•  Exceedingly  low  leakage  currents. 

•  Ability  to  withstand  severe  physical  shock. 

•  Completely  sealed  against  contamination. 

If  you  have  large-volume  applications  where  a 
price  of  3  to  5  times  that  of  hermetically-sealed 
paper  capacitors  is  secondary  to  a  combination  of 
small  size  and  superior  performance — get  in  touch 
with  us.  Your  letter,  addressed  to  Capacitor  Sales 
Division,  General  Elearic  Company,  Hudson  Falls, 
N.  Y.,  or  your  nearest  Apparatus  Sales  Office  will 
receive  prompt  attention. 

Genera!  Electru  Company  ^  Schenectady  5,  N.  Y. 


GENERALBELECTRIC 


30 


November,  1951  —  ELECTRONICS 


\ 


A  complete  iin%of  glass-to-metal  Seoltron  Seals  to  protect  vital 
electrical  ossemli&s  from  moisture,  atmospheric  changes,  corrosion, 
dirt,  leakage  engage.  Write  and  tell  us  about  your  problems. 


Remember^  Sealtrons 
protect  sensitive  parts. 


9701  tEAOINC  lOAO  •  CINCINNATI  IS,  OHIO 
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Brodlayomc- 
t*r  rasUlsr, 
thowing  the 
«olM  maided 
cen(lr«cli«B 


$«ctl*n  af 
Bradlayunit 
•hawing  In- 
•wlating  {ach¬ 
at  a«af  anit 


CONSISnNT  PERFORMANCE  UNDER  ALL  ATMOSPHERIC  CONDITIONS 


BRADLEYOMETERS  —Available  as  rheo¬ 
stats  or  potentiometers  with  any  type  of  re¬ 
sistance  rotation  curve  up  to  5  megohms.  Rated 
at  2  watts. 

Available  in  single,  dual,  or  triple  unit  as¬ 
semblies,  with  or  without  line  switch. 

Resistor  element  is  molded  as  a  single  piece, 
with  terminals,  faceplate,  and  bushing  molded 
together  in  one  piece.  Shaft  and  casing  are 
made  of  stainless  steel.  Send  for  dimension 
sheet  and  performance  curves,  today. 


BRADLEYUNITS  —Available  in  Vs -watt,  1- 
watt,  and  2-watt  ratings  in  standard  R.T.M.A. 
values  up  to  22  megohms. 

Rated  at  70C  ambient  temperature  .  .  .  not 
40C.  Under  continuous  full  load  for  1000 
hours,  resistance  change  is  less  than  5  per 
cent.  Require  no  wax  impregnation  to  pass  salt 
water  immersion  tests.  Differentially  tempered 
leads  prevent  sharp  bends  near  resistor. 

Packed  in  honeycomb  cartons  to  prevent 
tangling  of  leads  during  assembly  operations. 


Allen -Bradley  Co.,  110  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


ALLE^BI^DLEY 

FIXED  &  ADII^USTABLE  RAOJP  RESISTORS 


Sold  exhlvsivoly  to  manvfoctwi 


QUaUTV: 


of  rodio  ond  •l•(fronic  oquipmont 
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{ngineers  choose  AISiMog  ceramics  because: 


1.  Power,  packed  into  a  small  unit,  generates  heot.  In  mini¬ 
ature  sets,  AISiMag  ceramics  give  perfect  performance, 
maintain  their  high  dielectric  strength  and  low  dielectric 
loss  at  maximum  temperature. 

2.  low  coefficient  of  expansion  helps  maintain  olignment. 

3.  They  ore  dimensionolly  accurate  and  strong,  though  smell. 

4.  Specific  requirements  of  different  components  con  be  met. 

a.  Steatite  compositions  such  os  AISiMag  35  (JAN-13), 
196  (JAN-L4)  or  228  (JAN-L4)  for  insulators. 

b.  AISiMag  compositions  of  steatite  or  zircon  for  her¬ 
metic  seals. 

C.  Forsterite  compositions  such  as  AISiMag  243  (JAN- 
LS)  for  miniature  tube  envelopes. 

d.  Metal-ceramic  combinations  which  are  accurately 
made  and  free  from  strains. 


•  AISiMag  ceramics  have  betn  thoroughly  tested  and 
proven  in  sockets,  switches,  terminals,  resbtors,  ceM  forms, 
capocitors,  envelopes  ond  doloy  units  in  miniature  circuits. 

AISiAAag  ceramics  hove  shared  in  the  miniaturization  pro¬ 
gram  since  Hs  earliest  days  and  played  a  part  in  its  great 
advances.  Thus,  this  b  not  a  new  and  untried  material.  It 
has  proven  its  superiority  in  countless  electronic  applicatioas 
over  a  long  period  of  yeora.  The  experience  gained  in  fifty 
years  of  specialization  in  technicol  ceramics  ond  in  miniaturo 
sets  since  their  inception  h  available  to  you  on  request. 


50TH  YIAI  or  CeUAMIC  1  t A  0 t H S H  I  P 

AMERICAII  IA¥A  CORPORATIOH 

CHATTANOOGA  S,  TINNISSII 

OrrtetSt  MfTKOrOllTAN  AZfAi  «7t  (/••«  $•.,  t4*«ark.  N  Mlickall  2.(t5«  •  CNICAOO,  12(  Narik  latalla  It.,  Caalral 
rntlADIirHIA,  t«4*  Natik  Oraa4  It.,  Stavaaiaa  4.2121  •  lOS  ANOilIt,  222  laatk  Hilt  it.,  Mataal  107* 

NIW  fNOlAND,  t]74  Mattackaitlti  Ava  ,  Caaikrilea,  Matt.,  KIrklaal  7-44fl  •  ST.  lOUtS,  1122  Waiklaftea  Ava.,  Oertlal*  4fS* 


SILVER-PLATED  BRASS  TERMINAL  LUGS 


INSULATED  FEED  THROUGHS 


INSULATED  TERMINALS 


TERMINAL  BOARDS 


SLUG  TUNED  COILS 


CUSTOM 

ENGINEERING 


WRITE  FOR  \  fo,  , 
NEW  CATALOG  (  El-cn 


miv/m  yotfr/ffea/s 


FOR  ALL  TYPES 
OF  ELECTRIC  AND 
ELECTRONIC 
COMPONENTS 


Turret  With  2 
soldering  spaces  for  2 
or  more  connections. 
Sizes  range  from 
to  terminol  board 
thicknesses.  Mounted 
heights  from 


Short  Lugs.  For  low 
“headroom”  opplico* 
tions.  Mounted  heights 
from  In  shank 

lengths  for  6  board 
thicknesses,  starting 
with 


Combifiotlon  iof« 
Removable  screw  per* 
mits  mounting  compo* 
nents  directly  to  screw 
end.  Also  provides  re¬ 
movable  RfA  connec¬ 
tion  at  screw  end.  3 
sizes,  H" 

diameter.  Bright  aNoy 
plated  for  eosy  sot- 


Split  Lugs.  For  potted 
units  where  later  solder¬ 
ing  is  advisable.  Also 
standard  applications. 
Hole  through  shaft  allows 
top  or  bottom  wiring.  Fit 
standard  boord  thick¬ 
nesses  from  through 
Mounted  heights 


Double  End  Lugs* 

Provide  terminol  posts 
on  both  sides  of  board. 
Through  conrrection  for 
easy  wiring.  For  board 
thicknesses  from  to 
!4".  Mounted  heights 
from 


Phenolic*  Va*  diameter, 
in  rivet  or  screw  stud 
type.  Voltage  breakdown 
from  4800  —  11,000  V 
at  60  cycles  RMS. 
Ceromic*  Silicone^  im¬ 
pregnated.  5  lengths  of 
dielectric.  Voltage  break¬ 
down  ratings  up  to  5800 
V.  Over-all  heights  range 
from  H"*  UKluding  lug. 
For  high  electrical  stresses 
over  a  broad  humidity 
range.  Cadmium  plated 
studs.  Brau  terminols 
plated  for  soldering. 


iPhonotIc*  Approved 

XXX  material.  Brass 
bushings,  nickel  plated. 
Brass  through-termina  Is, 
silver  plated  for  eosy 
soldering.  Rugged,  with¬ 
stand  shock  and  vibra¬ 
tion.  Two  sizes:  for 
and  Va"  mounting  holes. 
Coramlc*  Silicone  im¬ 
pregnated.  Threaded 
for  Va'  hole  mounting. 
O.A,  length  Volt¬ 
age  breakdown  4800 
RMS  at  60  cydes. 


Nandlat  in  nickel-plated 
brau  are  available  in  3 
sizes  ranging  from  3^^" 
length  to  6%"  length. 
Block  akimilite  aluminum 
handle  available  in  4H" 
length.  Ferrules  available 
on  brau  ond  oluminum 
handles. 

Othur  Hordwcru  in¬ 
cludes  tube  clomps,  panel 
and  thumb  screws,  com¬ 
bination  screw  and  sol¬ 
der  terminols,  shaft  locks, 
terminal  board  brackets, 
stondoff  mounts,  etc 


Phenolic.  3  sizes: 

!'/•",  and  2" 
high.  5  standord  wind¬ 
ings  —  also  special 
windings  or  as  high- 
quolity  phenolic  coil 
forms. 


Phenolic*  Availoble  in  var¬ 
ious  widths  and  terminal  ar¬ 
rangements  from  Vi."  wide  to 
3"  wide.  Thicknesses: 

All  boards  in  5  sections 
Kribed  for  easy  separation. 
Special  boards  made  to  your 
specifkotions. 

Ceromic.  Sil'KOne  impreg¬ 
nated.  Type  XI 986  with  6  lugs 
staked  in  two  rows.  Stondoffs 
riveted  and  soldered  to  ground 
strap  for  good  grounding  ot 
R.  F.  frequencies.  1*4"  long, V*" 
wide.  All  metal  parts  ploted. 
O.A  mounted  height;  "m". 


LHC.  High  Q  iron  core 
with  6-32  mounting 
stud.  8  values  from  2.5 
mh  to  1 25.0  mh.  Wax 
impregnated. 

LAB.  Pie  wound  on 
phenolic  core  with  cot¬ 
ter  pin  terminals.  8 
windings  .75  mh  to 
15.0  mh.  Current  rat¬ 
ing  1 25  ma. 


Ceromic.  Silicone  im¬ 
pregnated.  5  sizes, 
nrounted  heights  from 
to  1’'i6",  diom- 
eters  from  to  */a". 
Spring  lock  for  slug. 
Cadmium  plated  mount¬ 
ing  studs.  Complete 
with  rrrounting  hard- 
wore  and  high,  medium 
or  low  frequerKy  slug. 


CAMBRIDGE  THERMIONIC  CORPORATION,  437  CONCORD  AVE.,  CAMBRIDGE  38,  MASS. 

West  Coast  Stock  Maintained  by:  E.  V.  Roberts,  5068  West  Washington  Bhrd.,  Los  Angeles,  CoRfomia 
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AND 


IN  ENCLOSURES 


Hand  in  hand  they  go,  briskly  pacing  each  ^KOject  in  our  streamlined  plant 
. . .  symbols  of  the  handsome  styling  and  utility  that  engineers  demand  in 
modern  "packaging"  of  electrical  and  mechanical  equipment. 

Under  our  big  roof  there  lives  a  proud  tradition:  industry  holds  the  name  Karp 
synonymous  with  sheet  metal  fabrication  of  the  highest  order ...  in  every 
category  from  simple  to  intricate. 

This  reputation  we  prize  highly  os  a  challenge  that  draws  out  our  best  efforts 
for  every  customer  we  serve,  large  or  small.  May  we  prove  to  you,  too, 
that  superior  craftsmanship  really  costs  less  in  terms  of  value  received? 
Write  for  data  book. 


ANY  MtTAL  ANY  OAUOi  ANY  SIZi 

ANY  QUANTITY  ANY  FINISH 


>  Tra4«  Mark  R*(tet*r*4 


KARP  METAL  PRODUCTS  CO.,  INC. 

215  63rd  STREET,  BROOKLYN  20,  NEW  YORK 

Specialists  in  Fabricating  Sheet  Metal  for  Industry 


THEY’RE  BOTH  IN  THE  KARP  PICTURE 
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Parabolic  Antennas  for  940  mcs. 

and  every  other  Microwave  Frequency 


The  Workshop  was  the  first  manufacturer  to  bring  out  a  complete  line  of 
parabolic  antennas  for  all  microwave  frequencies.  Having  specialized  in  this 
field  for  several  years,  we  can  supply  equipment  from  our  stondard  line  to  meet 
the  majority  of  installations.  However,  for  special  requirements,  we  are  equipped 
to  design  and  supply  reflectors  in  a  wide  range  of  sizes  and  focal  lengths. 


Model  940 


Frequency  Ronge 
Input  Impedonce 
V5RW 
Power  Roting 
PolorizoHon 
ReRecter  Size 
Goin  (db,  opprex., 
over  itotropic  rodiotor) 
Holf  Power  Angles  (H  plane) 
(E  plone) 
Side  Lobes 
Pressurized 
Input  Connection 


920  to  960  Mcs. 

52  ohms  nominal 
1.20  to  1  over  the  bond 
1  kw.  continuous 

Either  vertical  or  horizontol  ovoiloble  at  time  of  installation. 


17.75®  11.75®  8.6®  6.9® 

19.75®  12.9°  9.6®  7.8® 

17  db  down  or  better 

Feed  can  be  pressurized  to  10  lbs.  p.s.i. 

Weotherproof  type  “N”  fitting;  speciol  fittings  ore  available  for  RG-8  U,  RG-17,  U  or  7  8*^  copper  line. 
Specify  when  ordering. 

Available  for  all  models.  Capacities  range  from  400  to  4000  watts. 


FREE  SLIDE  RULE 


B*Goin  and  Half  Power  Angies  ore  dependent  on  size  and 
frequency  of  parobolas.— *4,  6.  8  or  10  foot  diometer. 

Write  for  Parabolic  Antenna  Catalog 


This  pocket  size  slide  rule  quickly 
computes  diameter,  wavelength, 
ongle  and  goin  for  porobolic  ontennas. 

Reverse  side  carries  FCC 
frequency  allocations 
conversion  tobies  ond  other  dato. 

Write  for  your  copy. 


DIVISION  OF  THE  GABRIEL  COMPANY 

Specialists  in  Frequency  Antennas 

135  Cr.*c.nt  Rood,  N..dhain  H.ight*  94,  MoiiochuMlU 
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'/4"  SHAFT 

WATERSEAL  BUSHING 

"RoKny  Watariaal  Panal 
AiMinbliM,  with  GRAF-SIL 
PacUag  Glonda.  hoT*  cm  ax- 
caltonl  fhr*  yaor  cxiatomar 
history  on  gcB  filUd  prstir- 
iaod  compononis.  Thoy  or* 
oToilabls  for  W  shafts  and 
for  potsntiomstsrs  and 
switch  bashings.'* 


HERMETIC  SEAL 
FUSE  HOLDER 
"Hormotically  Soalsd 
Faso  Hofdsts  or#  orailablo 
for  3-AG  cmd  4-AC  fusos. 
Thoso  anils  aro  eomplotoly 
saalod  from  moistnro  with 
or  wfthonl  Iho  cop  or  fnsa 
Insortod  and  oro  oppUcablo 
for  oso  on  Tocunm  or  gas 
flUod  nnlts." 


"NEO-SIL'S  proven  Hermetic  sealing  components  ore 
preuure  checked  at  25  psi — to  meet  military  require¬ 
ments  and  as  applied  to  our  units,  NEO-SIL  rubber  will 
resist  abusive  temperature  cycling,  salt  water,  most  acids 
and  alkalies,  and  withstand  high  pressures  and  vacuums." 

"In  addition  to  the  items  illustrated  above,  NEO-SIL 
offers  many  other  components,  such  as  E  Series  terminah, 
Octal  Type  Plug  In  Headers,  Multiple  Pin  Headers,  Her¬ 
metically  Sealed  Cables,  Hermetically  Sealed  Line  Cords 
With  Plugs  For  European  use.  Meter  Gaskets,  Panel  Gas¬ 
kets,  Adapters  (U.  S.  to  Continental),  Coil  Forms,  Crystal 
Contacts  and  other  molded  bakelite  and  NEO-SIL  rub¬ 
ber  units." 
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'A)  B-4  ■oettar  Fump.  Takes  over  at  fore¬ 
pressures  up  to  I  mm.  Handles  large 
amounts  of  gas  in  range  from  1  —  30 
microns.  Ideal  for  roughing  or  backing 
manifolds  to  speed  up  exhaust  cycles  or 
as  prime  pump  on  aluminizing  equip- 
irent  or  wherever  high  speeds  are  re¬ 
quired. 

(■)  Alphotren*  Laok  Detector  and  Control 
Unit  for  Got  Filling.  The  reliable 
“Alphatron”  Gauge  with  special  control 
mechanism  and  amplifier  for  vacuum  sys¬ 
tem  control.  Detectable  leaks  immedi¬ 
ately  indicated  by  a  light  and  a  sensitive 
relay  is  energized  for  operating  control 
equipment  when  pressure  exceeds  pre¬ 
determined  control  point.  Gas  filling 
accomplished  in  desired  range  utilizing 
predetermined  control  point  for  switch¬ 
ing. 

(C)  Got  Froo  High  Purity  Motolt.  Copper, 
nickel,  cobalt,  and  iron.  Special  melts 
on  request.  Ingot  weights  up  to  600 
pounds. 

(D)  Alphatron*  Vacuum  Gauga.  Instan¬ 
taneous  response  with  accurate  gauging 
from  I  micron  to  10  mm.  A  rugged  metal 
ionization  type  gauge  for  industrial 
usage.  Can  be  adapted  for  recording  and 
controlling. 


(I)t-1  loottur  Pump.  Specially  designed 
for  rotary  exhaust  units  in  miniature  and 
subminiature  tube  production. 

(F)  Typu  710  Thurmocouplo'lenliatlon 
Gauge  Control.  One  control  with  two 
thermocouple  gauges  (1  —  1000  mi¬ 
crons)  and  one  ionization  gauge  (10~i 
mm.  to  10~^  mm.  Hg  range).  Automatic 
input  regulation  and  protective  circuit. 

(G)  Type  701  Thermeceuple  Gauge  Con¬ 
trol.  A  light,  ponable  instrument  for 
vacuum  testing  in  range  1  —  1000  mi¬ 
crons  —  compact  and  rugged. 

(H)  H-4-P  Purifying  Diffusion  Pump.  Sim¬ 
ilar  to  H-2-P  but  with  speeds  of  over  300 
liters  sec  from  10“*  to  10“‘  mm.  Hg 
range. 


(I)  H-3-P  Purifying  Diffusion  Pump.  Over 
30  liters,  sec  in  10  *  mm.  to  10  *  mm. 
range.  Operates  against  forepressures  as 
high  as  0.300  mm.  Blank-off  2  x  10  ' 
mm.  Hg.  For  exhausting  cathode  ray 
tubes  and  magnetrons,  and  aluminizing 
operations  on  automatic  equipment. 

(J)  Vacuum  Seols.  For  introducing  motion, 
power,  gases,  or  connecting  gauges. 

(K)  Standard  Vacuum  Furnace.  A  versatile 
packaged  unit  for  many  metallurgical 
operations  under  high  vacuum  or  inert 
atmospheres.  Temperatures  to  2000*  C. 
Useful  for  degassing  tube  parts,  produc¬ 
tion  of  germanium  crystals,  research  and 
production  of  improved  metals  for  tube 
parts,  as  well  as  general  high  vacuum 
metallurgical  research  work. 
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with  a  COMPLETE  LINE  of 


HIGH  VACUUM  EQUIPMENT 
for  the  ELECTRONIC  INDUSTRY 


You  may  be  using  one  or  two  of  our  products 
without  realizing  that  at  this  one  source  you 
have  available  such  a  full  line  of  high  vacuum 
equipment. 

You  will  find  a  unique  quality  in  most  of  these 
products.  They  were  created  to  “ideal”  speci¬ 
fications  drawn  up  by  manufacturers  who,  in 
many  cases,  never  dreamed  we  could  fulfill  their 
exacting  requirements.  The  products  are  meet¬ 
ing  these  requirements  day  after  day  on  pro¬ 
duction  lines. 

Let  us  supply  all  your  high  vacuum  equip¬ 
ment  needs.  You  will  gain  the  benefits  of  a 
single  source  of  supply  plus  the  high  standards 
of  performance  designed  into  National  Re¬ 
search  products.  Write  us  for  further  details. 
National  Research  Corporation,  Memorial 
Drive,  Cambridge,  Mass. 


Corporation 

Seventy  Memorial  Drue,  Cambridge,  Massachusetts 


Notional  Research 


(l)  Narcoll  Diffutlen  Fump  Fluldt.  Three 
differeiu  oils  fulfilling  industrial  and 
scientific  workers’  requirements. 

•  Tuba  Dollies.  Special  NRC  mani¬ 
folds,  dollies,  and  vacuum  systems  de¬ 
signed  and  built  for  electronic  industry 
to  increase  production  and  lower  costs.  •••g  U.  S.  Fot.  0*1. 
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335  O.C 


OF  A  LINE.. 


APPROVED  BY  THE  AIR  FORCE  for 


“GUARD-A-SEAL” 

Guardian  engineering  development* 
of  hermetically  tealed  aluminum 
contairter*,  designed 
apecHically  for  air¬ 
craft,  include:  The 
AN  Connector  — 
Screw  Terminal— Lug 
Header  —  Octal  Plug 
standard  types,  plus 
a  variety  built  to 
government  speci¬ 
fications. 

A.  N.  CONNfCTOa 

GET  GUARDIAN  S  NEW  CATALOG  OF 
HERMETICALLY  SEALED  RELAYS! 


GUARDIAN  RELAYS  —  Standard  equipment  in  virtxially  all 

U.S.  warplanes— exemplify  the  highest  degree  of  electronic  precision 
required  by  the  U.S.  Air  Force,  by  government  agencies  and  aircraft 
manufacturers.  Guardian  Relays  and  Solenoids— specified  for  timing, 
fusing  and  releasing  bombs  . . .  firing  guns  . . .  controlling  radios  . . . 

floodlights  . . .  landing  gears _ navigation  aids  . . .  turrets  . . .  further 

establish  Guardian’s  reputation  for  electronic  precision.  The  Guardian 
Series  335  D.  C.  Relay,  illustrated  above,  is  but  one  of  a  complete  line 
of  Guardian  Relays  designed  to  permit  more  control  in  less  space  . . . 
more  room  for  armament,  power  and  personnel.  Sensational  Guardian 
developments  include  the  famous  “Guard-A-Seal”  units  specifically 
designed  for  aircraft  and  portable  equipment,  sealed  in  aluminum. 
They  incorporate  heavier  frames,  larger  contacts,  higher  capacities, 
yet  qualify  under  all  AN  weight  requirements  because  the  weight  is 
in  the  relay— not  the  can! 


AN-3320-1  D.C.  AN-3324-1  D.C. 


1  1  ! 


AN-3324-1  D.C.  Scriei  S9S  D.C.  Series  610  A.C.-61S  D.C. 

ALSO  MINIATURE  AND  SUB-MINIATURE  CONTROLS— WRITE 

GUARDIAN^ELECTRIC 

1  625-M  w.  WALNUT  STREET  CHICAGO  12,  IlllNOIS 

6  (•■eilii  ml  tr  iliiit  tiieiec  imiioa  iieettit 


Series  69S  D.C. 
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Let^s  be  HONEST  with  the 
American  Public  and  ourselves  ab\ 


A  mettog*  from 
Sorlcof  Toriion,  prosidont 
of  Sorkot  Toriion,  Inc., 
tho  lorgost  producer 
of  twilch-typo  tuners. 


You  can  fool  some  of  the  people  all  of  the  time  ami  all  the  people 
some  of  the  lime,  but  you  can't  fool  all  the  people  all  the  lime.” 

—Abraham  Lincoln 

•  In  the  early  days  of  commercial  Television  (1946-47) 
even  the  major  manufacturers  of  receivers  thought  that  a 
7  to  9  channel  tuner  was  sufficient  to  take  care  of  reception 
in  any  area.  They  maintained  the  distributors  and  dealers 
could  easily  retune  or  change  strips  to  suit  their  own  needs. 

We  believed  then  that  since  13  channels  were  available 
for  Television,  tuners  should  be  designed  and  built  to  use 
the  Full  Rangl  of  Television  frequencies.  We  built  only 
tuners  then — as  we  are  building  now — to  take  care  of  all 
channels.  It  was  only  a  matter  of  a  year  or  two  until  all 
manufacturers  were  doing  the  same  thing  .  .  .  providing 
Full  Range  coverage. 

Today,  we  have  a  similar  problem  facing  the  industry. 
The  FCC  has  indicated  that  the  frequency  range  from  470 
megacycles  to  890  megacycles  (UHF)  will  be  opened 
shortly  for  about  seventy  new  Television  Channels.  These, 
of  course,  in  addition  to  the  twelve  now  available  for 
VHF.  This  allocation  will  allow  several  thousand  more 
Television  stations  to  operate  all  over  the  United  States. 

Is  the  Television  industry  going  to  face  this  challenge 
honestly  and  courageously?  Is  it  going  to  design  and  man¬ 
ufacture  Television  sets  so  that  the  American  Public— 
in  the  years  to  come — can  get  Full  Range  Ultra  High 
Frequency  when  it  wants  it? 

Or,  is  the  industry  going  to  temporize  ...  be  oppor¬ 
tunistic  . . .  and  insinuate  it  has  the  answer  to  UHF  through 
single  channel  strips?  Wherein,  each  time  the  set  owner 
adds  a  UHF  channel  strip  in  his  tuner  he  loses  the  possible 
service  of  a  VHF  channel! 

Is  the  industry  going  to  live  up  to  its  responsibility  and 
provide  for  Full  Range  UHF?  Or,  is  it  going  to  try  to 


avoid  immediate  engineering  and  manufacturing  problems 
(which  it  must  eventually  face)  by  just  providing  LIMITED 
RANGE  receivers  now  . . .  letting  the  public,  distributors 
and  dealers  “hold  the  bag”  in  the  future? 

We  believe  the  logical  —  and  honest  —  approach  to 
the  UHF  problem  is  to  design  and  produce  VHF 
tuners  now  that  easily — and  at  nominal  cost  —  may 
have  added  to  them  at  a  later  date  Full  Range  (70 
Channel)  coverage  whenever  the  customer  wants 
UHF  service. 

We  have  such  a  VHF  Tuner  available  now  to  the  in¬ 
dustry.  It’s  the  Tarzian  TTI6.  Cost  of  this  tuner  to  the 
manufacturer  is  about  the  same  as  that  for  the  regular 
VHF  Tuners  in  general  use  now.  However,  by  using  the 
TTI6  Tuner  the  manufacturer  can  honestly  show  his  cus¬ 
tomer  that  the  set  is  designed  for  Full  Range  UHF  Serv¬ 
ice.  Cost-wise,  the  manufacturer  is  ahead,  because  the 
TT16 — which  includes  this  added  feature — costs  no  more 
than  regular  VHF  Tuners.  We  estimate  that  the  additional 
cost  to  the  set  owner  for  Full  Range  UHF  Service  will 
be  less  than  the  cost  of  adding  2  or  3  channel  strips  .  .  . 
piecemeal. 

The  manufacturer,  by  adopting  this  policy  of  producing 
sets  which  now — or  later — can  have  incorporated  Full 
Range  UHF  Service,  enjoys  these  advantages: 

1 —  He  has  a  distinct  competitive  advantage  over  other 
manufacturers  who  do  not  follow  this  plan  and  can  olTer 
only  partial  UHF. 

2 —  He  eliminates  future  problems  and  headaches  for 
himself,  his  distributors,  and  the  dealers  by  giving  the 
buyer  Full  Range  Service  once  and  for  all. 

3 —  He  contributes  his  efforts  towards  placing  UHF 
Television  on  a  sound  basis.  By  giving  the  buyer  what  he 
rightfully  expects,  he  gains  the  confidence  of  his  customer 
.  .  .  adds  prestige  and  value  to  his  product,  and  his  own 
name  on  that  product. 

So,  let’s  be  honest  with  the  American  Public  and  Our¬ 
selves  about  UHF,  and  provide  for  Full  Range  UHF 
Service  NOW. 


CaMw^jT-Ilay'i 
Svcaiviiig  TaWt  : 

[AKfOMS  WTTS  (5000  WATTS)  AMO  WTTV  (CHANNEL  10) 
AMO  OEERATEO  BY  SARKES  TARZIAN  IN  llOOMINGTOM_ 
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Sarkes  Tarzian.,  Iiir. 

TUNER  DIVISION 
Bloomington,  Indiana 


utility  ' 

„  a  broad  btre  ot 

, It, --purpose  instr 

d  to  do  special  and 

lent  jobs  better, 

■  _:caUy.Wbe*®" 

or  field  require- 
riluument  needs 
consult 
Mjrite  direct. 


SENSITIVE  RELAYS— a  line  of  sensitive 
relays  including  the  Model  705 
which  provides  positive  control  at 
levels  as  low  as  Vi  microampere. 
Non-chattering  magnetic  contacts 
handle  up  to  10  watts  at  120  volts. 


Mod*;  901  PORTABLE  TEST  INSTRU¬ 
MENTS  available  in  d-c,  Model  901 
—and  a-c,  Model  904,  single  and 
multiple  ranges  of  wide  coverage. 
Excellent  scale  readability  and 
shielding.  Accuracy  within  Vi  of 
1%. 


Mad*;  1411  INDUCTRONIC  D-C  AMPLI¬ 
FIER— stable  amplifier  provides  high 
degree  of  resolution  even  at  frac¬ 
tional  loads.  Reaches  steady  full 
scale  deflection  in  fraction  of  a  sec¬ 
ond.  Interchangeable  plug-in  range 
standards  for  either  microamperes 
or  millivolts. 
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Mod*;  686  ELECTRONIC  TUBE  ANALYZER 
tests  tubes  under  exact  operating 
potentials.  Accurately  determines 
true  mutual  conductance  of  all 
tubes,  in  accordance  with  manufac¬ 
turers’  rated  operating  conditions,  or 
under  desired  operating  conditions. 


Mod*;  422  ULTRA-SENSITIVE  INSTRU¬ 
MENTS— portable  d-c  and  a<  thermo 
instruments  for  precision  measure¬ 
ment  of  potentials  and  minute  cur¬ 
rents  in  electronics  or  laboratory 
research. 


Model  497  VOLT-OHM-MILLIAi«METER 
One  of  a  line  of  pocket-size  meters. 
Model  697  combines  a  selection  of 
a-c  and  d<  voltage,  d-c  current,  and 
resistance  ranges.  Ideal  for  mainte¬ 
nance  testing  and  many  inspection 
requirements. 


PANEL  and  SWITCHBOARD  INSTRU¬ 
MENTS— a  complete  line  of  instru¬ 
ments  in  all  types,  sizes  and  ranges 
required  for  switchboard  and  panel 
needs . . ,  including  d-c,  a-c  power 
frequencies  and  radio  frequency, 
rectifier  types  and  D.B.  meters. 


Aneil  S.  Go^nficiju^ 

YONKERS  2.  NEW  YORK 

CAia  AOC^ESS  IJ""E.. 


With  th«  Micr*asing  numbar  of  audio  fittar  applications 
in  aiactrohk  military  acfuipmant,  tha  importanca  of 
stability  and  durability  undar  axtrama  sarviea  concRtions 
craatas  many  mora  problams  in  tha  dasign  and  manu- 
factura  of  tnasa  natworks. 

A  filtar,  which  is  not  raally  a  componant,  but  an 
assambly  of  many  componants  (oftan  quHa  intricate) 
is  affactad  by  tha  slightast  wartnass  in  any  of  thasa 
parts.  As  a  consaquanca,  it  has  baan  our  greatest  task 
to  either  develop  or  find  sources  of  tha  highest  quaR^ 
for  materials  annoyed  in  the  production  of  filters.  This 
project  has  so  far  baan  vary  fruitfui  although  it  nacas- 
saniy  rasultad  in  increased  material  cost,  much  of  which 
has  baan  offset  by  tha  introduction  of  new  and  more 
officiant  production  and  design  methods. 

AH  of  this  adds  up  to  another  step  forward  for  BurnaU 
&  Compahv  in  tha  production  of  l^h  quarity  fitter  net* 
works  for  tha  Nation’s  railitary  electronic  program. 
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T(7AD(  MAB>  Off 


MyCoUi  4t0 
Tuning  Coil  Forf 


Mycoloji  410 
Solonoid  Typo  Coil  Form 


MycolOR  410 
Tuning  Stotor  Plot# 


improve  yoiyr  pnxiuct  with  - 


MYCALEX  is  a  highly  developed  glass-bonded 
mica  insulation  backed  by  a  quarter-century  of 
continued  research  and  successful  performance. 
Both  pioneer  and  leader  in  low-loss,  high  fre¬ 
quency  insulation,  MYCALEX  offers  designers 
and  manufacturers  an  economical  means  of  attain- 


^^NTljRy 


ing  new  efficiencies,  improved  perform¬ 
ance.  The  unique  combination  of  characteristics 
that  have  made  MYCALEX  the  choice  of  leading 
electronic  manufacturers  are  typified  in  the  table 
for  MYCALEX  grade  410  shown  below.  Complete 
data  on  all  grades  will  be  sent  promptly  on  request 


SINCE 


1919 


/miSX 
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MYCALEX  is  efficient,  adaptable, 
mechanically  and  electrically  superior 
to  more  costly  insulating  materials 


O  PRECISION  MOLDS  TO 

EXTREMELY  CLOSE  TOLERANCE 


e  READILY  MACHINEARLE 

TO  CLOSE  TOLERANCE 


O  ADAPTARLE  TO  PRACTICAUY 

ANY  SIZE  OR  SHAPE 


MYCALEX  is  available  in  many  grades 
to  exactly  meet  specific  requirements 


CHARACTERISTICS  OF 
MYCALEX  GRADE  410 


MYCALEX  Corporation  of  America 

Owners  of  'MYCALEX'  Patents  and  Trade-Marks 
EiKstin  (ttkis:  30  ROCKEFELLER  PLAZA,  NEW  YORK  20  -  Pint  t  (mm  lllicis:  CLIFTON,  N.  J. 


O  CAN  RE  TAPPED  THREADED, 

GROUND,  SLOHED 
O  EUCTRODES,  METAL  INSERTS 

CAN  RE  MOLDED-IN 


Maati  all  tha  raqulramantt  far  Grada 
L*4A,  and  If  fvlly  opprevad  as  Grada  L-4t 
undar  Joint  Army*Navy  Spoclflcatlon 
JAN-1. 10 


Power  foctor«  1  megocycio 
Dielectric  conitont,  1  megocycte 
loss  factor,  1  megocycte 
Dielectric  strength,  volts/mil 
Volume  resistivity,  ohm>cm 
Arc  resistance,  seconds 
Impact  strength,  Ixod, 
ft.-lb/in.  of  notch 
Maximum  sofe  operoting 
temperature,  *C 
Maximum  safe  operating 
temperoture,  *P 

Water  absorption  %  in  24  hours 
Coefficient  of  lineor  exponsion,  *C 
Tensile  strength,  psi 


MYCALEX  is  specified  by  the  leading 
manufacturers  in  almost  every  electronic 
category 


Mycefex  410  Terminol  foie 
ond  Cop  Asstmbly  for 
Fire  Defection  Eouipmenf 


0.001  s 

9.2 

0.014 

400 

1  »  10'* 
250 


350 


650 

nil 

II*  10* 
6000 


MycolOE  410 
Tuning  Switch  Flote 


AAycolex  410 
Retpry  Switch  Stotor 


SSton 


For  measuring  |ow  level  potentials 


Self-Contained 

BUSnaniK 


Electrical 

Charactarlitlcs 

•  RANGES — Recordera: 
0-100,  0-200,  0-500  micro¬ 
volts,  0-1  millivolts.  Indi¬ 
cators:  0-500  microvolts 
and  0-1.1  millivolts. 

•  STABILITY  (after  warm 
up) — 1  microvolt  or  leas 
for  all  ranges. 

•  LIMIT  OF  ERROR— 

of  span. 

•  SENSITIVITY— 0.1 
microvolt. 

•  DEAD  ZONE — 0.1  micro¬ 
volt  or  0.006%  of  span 
(whichever  is  greater). 

.  PEN  SPEEDS— 24  or  12 
seconds  full  scale  travel. 

•  CONTROL  FORMS— 
Any  standard  pneumatic 
form,  circular  chart  only. 

•  CHART  SPEEDS— Any 
standard  speed. 

•  POWER  SUPPLY— 116 
volts,  60  cycles  only. 

•  RANGE  OF  INPUT 
SIGNALS  TO  RE- 
CORDER  —  (approx.) 
0.06  uv  to  1  mv. 
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Narrow  Span  Potentiometer 


Now,  with  the  development  of  a  new  potentiometer  circuit 
and  high  gain  amplifier,  extremely  low  level  potentials  can  be 
measured,  recorded  and  controlled  in  a  new  self-contained 
instrument.  The  sensitivity  of  this  instrument  is  so  high  that  a 
change  in  signal  as  low  as  one-tenth  of  a  microvolt  can  be 
determined.  Spans  as  narrow  as  100  microvolts  provide  a  great 
degree  of  accuracy.  Internal  design  practically  eliminates 
thermal  emf’s  and  stray  a-c  pickups. 


The  new  ElectroniK  Narrow  Span  Potentiometer  may  be  used 
wherever  the  accurate  measurement  of  d-c  potentials  of  the 
order  of  microvolts  is  required  .  .  .  such  as  direct  voltage 
determinations,  precise  measurement  of  differential  tempera¬ 
tures,  and  determination  of  slight  variations  in  temperatures 
of  small  objects. 


The  instrument  is  available  as  a  Strip  Chart  Recorder  (illus¬ 
trated),  as  a  Multi-Point  Precision  Indicator,  and  as  a  Circular 
Chart  Recorder  with  pneumatic  control.  For  detailed  informa¬ 
tion,  write  for  Data  Sheet  No.  10.0-8. 


Minneapous-Honeywell  Regulator  Co.,  Industrial  Divi¬ 
sion,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


'V  /  // 


tNfilHttWNfi  COMP^N^ 


TUf  urnoID 

,«!rs  a -ptete  liM  o1 

!*SH@ 


PERMANENT  MAGNET  MATERIALS 


Cast  Magn«t«;  Alnico  I,  II,  III,  IV,  V,  VI,  XII,  X-900 

•  Sint«r«d  Magnets,  Abilce  II,  IV,  V,  VI,  X-900,  RamaHoy"' 

•  Vkalloy*  •  Remalloy*  (Cornel) 

•  Cunke  •  CunHe  •  Cast  Cobalt  Magnet  Steel 

HIGH  PERMEABILITY  MATERIALS 


TAPI  WOUND  CORiS 

•  Dettamax  •  Supemwlloy*  •  Rermalloy*  •  4750  •  Mumetal 

POWDIR  MO-PIRMALLOY*  CORES 

PERMENDUR;  cost  and  Forgad 


mndet  l«caue  orrddyiwdiut  nntli  WCSTCR>(  CLSCTRJC  COMPA^fT 


'The  Arnold  F.ngineering  roMBVN^ 

SUBSIDIARY  OF  AUiGHENY  LUDtUM  STEEL  CORFORATION 

Oenoral  Office  A  Plant:  Morengo,  Hiineis  ' 
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Ironic  uses  ...  or  high  heat-re«iaUnt  e<iuipment  .  .  . 
consult  icith  us.  Our  fifty  years’  experience  ia  at  your 
disposal. 


. . .  thal’a  what  the  trademarki  and  brand  names  of 
American  producers  establish.  For  never  has  a  coun¬ 
try  accumulated  such  wealth  of  designing  and  engi¬ 
neering  talent,  such  monumental  means  for  producing 
both  the  necessities  and  luxuries  of  the  day,  or  such 
massive  potential  for  meeting  the  needs  of  tomorrow — 
however  vast  and  varied  they  may  be. 


As  recipient  of  the  highest  Armed  Services  Award 
in  1918,  and  of  no  less  than  five  Army-Navy  “E” 
Awards  in  World  War  II,  it  is  logical  that  the  resources 
of  this  firm  should  be  engaged  to  an  unprecedented 
extent  in  meeting  the  demands  of  the  present  emer¬ 
gency.  However,  we  stand  ready  to  make  recommenda¬ 
tions  based  upon  your  specific  requirements,  and  shall 
be  glad  to  serve  you  to  the  best  of  our  ability. 


Accordingly,  we  take  particular  pride  in  our  per¬ 
sonal  emblem.  Representing  a  wide  range  of  alloys  for 
the  electrical,  electronic  and  heat-treating  industries, 
it  is  the  very  symbol  of  quality  and  dependability  to  a 
host  of  manufaetuaers  thrnout  the  nation.  We  are  well 
aware  «lf  our  obligation  to  uphold  its  reputation— in 
peace  or  war. 


One  thing  is  sure;  Your  use  of  a  D-H  product  will 
prove  a  source  of  confidence— confidence  not  only  in 
Driver-Harris  products  per  se,  but,  in  a  wider  sense, 
confidence  in  the  capacity  of  creative  America  to  meet 
any  situation,  come  what  may. 


So  if  your  products  demand  electrical  resistance 
material  of  outstanding  uniformity,  high  stability,  and 
long  life  ...  or  if  yon  require  radio  alloys  for  elec- 


Monufactvr^rs  world-fomovs  Nichromt* 

Oftd  0¥9r  BO  ofhtr  aNo/s  for  tht  eftctricaf, 

•f*<frenic«  and  hoot  frooUng  fioldt. 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

•kANCHES:  Chicago,  Detroit,  Ciovolond,  Los  Angeles,  Son  Francisco 
In  Conodoi  The  8.  GREENING  WIRE  COMPANY,  LTD.,  Hamilton,  Ontario,  Canada 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  ••ONE  OF  A  SERIES 


Will  Defense  Production 
Be  Caught  in  the  Squeeze? 


When  Congress  revised  and  extended  the 
Defense  Production  Act,  it  relaxed  a  squeeze 
on  business  profits. 

President  Truman  asserted  that  this  action 
by  Congress  cripples  the  government  in  its 
effort  to  prevent  inflation  which,  as  he  puts  it, 
could  lead  to  “enrichment  and  profiteering  for 
the  few,  economic  hardship  and  misery  for  the 
many.” 

He  asked  Congress  to  rescind  its  action. 

This  editorial— the  second  on  problems  pre¬ 
sented  by  “escalator”clauses  —  aims  to  throw 
some  light  on  this  conflict  of  opinion. 

The  Squeeze 

The  squeeze  on  profits  was  imposed  in  the 
name  of  price  stabilization.  The  idea  behind 
it  was  simple.  The  selling  prices  of  industrial 
products  were  to  be  held  imder  a  tight  lid. 
But  numy  industrial  costs  are  affected  by  “es¬ 
calator”  clauses  of  one  kind  or  another  which 
tend  to  boost  production  costs.  Thus,  with 
rising  costs  and  fixed  prices,  profits  would  be 
squeezed  and  much  of  the  cost  of  defense 
would  thereby  be  shifted  from  those  favored 
by  escalator  clauses  to  business  concerns. 

The  mechanics  of  this  squeeze  on  profits 
were  complicated.  But  here,  in  brief,  is  how 
it  was  to  work.  The  first  step  was  to  require 
manufact\irers  to  set  ceiling  prices,  effective 
May  28,  for  their  products. 


These  ceiling  or  maximum  prices  were  to 
allow  for  increases  in  manufacturers’  costs 
that  had  occurred  since  Korea.  But  they  did 
not  allow  for  all  increases.  Manufactiurers,  for 
example,  could  not  include  increases  in  in¬ 
direct  costs  — office  or  selling  costs.  Neither 
could  they,  in  calculating  their  new  prices, 
include  increases  in  the  costs  of  materials  or 
direct  labor  that  had  come  after  March  15. 
This  was  the  first  phase  of  the  squeeze  on 
profits. 

The  second  phase  was  prepared  by  not  put¬ 
ting  a  ceiling  on  costs.  The  Wage  Stabilization 
Board  said  it  could  not  disturb  the  operation 
of  “escalator”  clauses  by  which  wage  rates  are 
geared  to  the  cost  of  living.  Moreover,  nothing 
could  be  done  to  curb  the  operation  of  the 
farmers’  “escalator”  clause,  the  farm  parity 
arrangement.  Under  it,  the  federal  government 
underwrites  higher  prices  for  farm  products 
to  match  increases  in  the  cost  of  things  farmers 
buy.  So  this  left  wages  and  many  materials 
costs  free  to  rise  against  a  ceiling  imposed  on 
the  prices  of  what  industry  has  to  sell. 

Relief— at  a  Loss 

On  two  conditions  only  would  the  Office  of 
Price  Stabilization  permit  a  company  to  raise 
its  prices  and  escape  this  squeeze.  One  of  these 
was  that  increased  costs  had  more  than  wiped 
out  its  profits;  in  other  words,  that  it  was 
operating  at  a  loss.  The  other  condition  was 


that  the  industry  of  which  the  company  is  a 
part  was  not,  as  a  whole,  making  “excess 
profits."  That  is,  the  industry,  as  a  whole,  could 
not  get  price  relief  if  its  overall  profits  before 
taxes  were  greater  than  85  percent  of  its  aver¬ 
age  profits  during  the  best  three  of  the  four 
years  from  1946  through  1949.  Many  com¬ 
panies  expected  that  their  profits  wovild  be  cut 
drastically  before  they  could  get  through  this 
narrow  escape  hatch. 

When  this  squeeze  on  profits  was  set  up, 
we  were  told  that  industry  as  a  whole  was 
reporting  record  profits.  But,  it  was  equally 
true  that  wage  rates  and  farm  prices  also  were 
at  record  high  levels.  And  it  was  also  true  that, 
under  the  impact  of  rising  taxes  and  the  dis¬ 
locations  caused  by  the  defense  mobilization 
program,  profits  actually  were  on  the  way 
down. 

Profits  — Going  Down 

By  the  time  Congress  acted  to  relax  the 
squeeze,  corporate  profits,  after  taxes,  were 
running  at  a  rate  20  percent  lower  than  they 
had  been  six  months  before.  And  the  clear 
prospect  was  that  they  would  continue  to  de¬ 
cline. 

So  the  issue  put  up  to  Congress  was  simply 
this.  Should  business  firms  stand  so  much  of 
the  bnmt  of  the  defense  costs  while  “escalator" 
clauses  continued  to  exen^t  organized  workers 
and  farmers  from  paying  their  share  of  those 
costs? 

But  this  question  actually  is  much  broader 
than  one  of  fairness  or  imfaimess  alone.  One 
certain  effect  of  such  a  squeeze  on  profits 
would  be  to  undercut  the  capacity  of  private 
industry  to  install  the  new  plants  and  equip¬ 
ment  needed  for  our  mobilization  effort  Today 
—unlike  World  War  II— private  industry  is 
financing  almost  all  of  our  huge  program  to 
expand  production.  And  about  two-thirds  of 
the  money  that  has  been  plowed  into  the  ex¬ 
pansion  and  improvement  of  our  industrial 
machine  since  World  War  n  has  come  out  of 
profits. 


In  view  of  all  this.  Congress  decided  last 
summer  to  relax  the  pressure  on  profits.  This 
was  done  by  the  controversial  Capehart 
Amendment  to  the  Defense  Production  Act 
This  amendment  has  serious  administrative 
weaknesses.  But  some  measxire  with  the  same 
purpose  is  needed  to  maintain  profits  at  a  high 
enough  level  to  finance  the  huge  and  continu¬ 
ing  expansion  of  our  industrial  machine  that 
is  now  underway. 

Basic  Issues 

As  soon  as  the  amendment  was  enacted,  the 
President  asked  Congress  to  revise  the  law 
again.  The  heart  of  his  proposal  was  to  restore 
to  the  Administration  the  powers  it  used  last 
spring  to  arrange  the  squeeze  on  profits  out¬ 
lined  here. 

This  controversy  will  continue.  There  can 
be  no  final  answer  to  it  as  long  as  we  have 
the  economic  controls  made  necessary  by  mo¬ 
bilization. 

But  if  we  look  beneath  the  siirface  of  this 
technically  complicated  controversy,  we  shall 
see  clearly  that  the  basic  issues  are: 

1.  Whether  we  really  shall  make  an  effort 
to  distribute  fairly  the  burdens  of  inflation 
caused  by  our  defense  mobilization  — 

2.  Whether  farmers  and  organized  workers 
should  be  exempted  from  these  sacrifices  by 
escalator  clauses— at  the  expense  of  the  na¬ 
tion  as  a  whole— 

3.  Whether  profits  should  be  squeezed  still 
more— at  the  risk  of  putting  a  fatal  squeeze 
on  the  effort  of  industry  to  build  new  plants 
and  install  new  tools.  These  new  facilities  are 
essential  to  maintaining  American  living 
standards— and  they  are  the  heart  of  our 
ability  to  defend  ourselves  and  the  rest  of  the 
free  world. 

Americans  face  no  more  important  economic 
issues  at  this  time. 


McGraw-Hill  Publishing  Company,  Inc 
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<  CLOSE  TOLERANCE 
RESISTORS 

(JAN  and  standard  typns) 


Wire-wound  precisian  resistors  hove  characteristics 
suitable  for  many  exacting  modern  circuits.  Shallcross 
Akra-Ohm  resistors  meet  these  requirements  and 
are  available  in  several  types,  shapes,  and  mount¬ 
ing  styles.  They  ore  noted  for  high  stability,  low 
temperature  coefficients,  low  noise  levels,  uniform¬ 
ity,  long  life,  and  extreme  accuracy  in  matched 
pairs  and  sets.  Ask  for  Bulletin  R3. 


PRECISE  ELECTRICAL  ► 
MEASURING  INSTRUMENTS 


Resistance  Standards  Decibel  Meters 

Decade  Potentiometers  Tone  Generqtprs 

Decade  Resistance  Boxes  Telephone  Test  Equipment 
Bridges,  Whecrtstone  Low-Resistance  Test  Sets 

Bridges,  Kelvin-  Insulation  Test  Sets 

Wheatstone  Bridge  Components 

Bridges,  Limit  Wrifa  far  Catalog  No.  10. 


lAl  RESEARCH  AND  DEVELOPMENT  SERVICE 


Today's  complex  circuits  frequently  require  the  design  development,  and  pro¬ 
duction  of  highly  specialized  components,  sub-assemblies,  or  instruments  which 
foil  outside  the  realm  of  standard  engineering  or  production  facilities.  The 
Shallcross  Research  Department  has  been  specifically  formed  to  handle  such 
assignments.  Composed  of  electronic,  electrical,  instrument,  mechanical,  and 
chemical  engineers  of  broad  experience  and  backed  with  adequate  modern 
facilities,  this  unique  service  group  combines  a  highly  technical  os  well  as  an 
intensely  practical  engineering-production  viewpoint.  We  invite  you  to  submit 
your  requirements  for  review  and  recommendation. 
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<  HIGH  QUALITY 
ATTENUATORS 


Improved  matoriaU  and  production  lochniquot  for 
Shollcrot*  Attonuolort  havo  rosuKod  in  a  lino  that 
tolt  now  highor  ttandord*  of  attonuotion  perform* 
anco  for  practically  ovory  audio  and  communica¬ 
tion*  u*o.  Shallcro**  Audio  Enginooring  Bulletin 
No.  4  will  bo  tent  on  roquott. 


CUSTOM-BUILT  ► 
SELECTOR  SWITCHES 


Shollcrost  build*  single  or  multiple  deck  *eiector 
switches  having  up  to  180  position*.  T**t  unit*  have 
given  satisfactory  performance  at  250  volts  10  am¬ 
peres  and  at  2500  volts  1  ampere  A.C.  Contact  re¬ 
sistance  ranges  from  a  low  of  0.0005  ohm*  to  a 
maximum  of  0.005  ohm*  depending  upon  the  *iz* 
and  material  of  the  contact  surface*.  You  are  in¬ 
vited  to  outline  your  requirement*  on  Shallcro** 
Specification  Sheet  No.  6. 


HIGH-VOLTAGE 


Test  and  Measuring  Equipment 

Shallcross  high-voltage  instruments 
and  corona-protected  resistors  pro¬ 
vide  maximum  accuracy,  safety,  and 
dependability  in  a  broad  range  of 
applications,  from  nuclear  physics  to 
electrostatic  generators,  precipitrons, 
power  supplies,  transmitters,  and 
many  others.  Write  for  Bulletin  F. 
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What 

Superior  Electroneering 
Does  for  You 


Lift  tistiii  of  standard  diodes  whirh  com¬ 
pares  various  cathixie  alloys.  * 


SUPCmOK  TUBB  COMPANY  •  EIttronk  Products  for  oxport  through  Drivor-Horris  Company,  Harrison,  Now  Jorsoy  •  Harrison  6-4800 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES:  This  reprint  describes 
the  manufacturing  of  the  cathode  sleeve  from  the  re&ning  of  the  base 
metal.  Includes  the  action  of  the  small  percentage  impurities  upon  the 
vapor  pressure,  sublimation  rate  of  the  nickel  base;  also  future  trends 
of  cathode  materials  are  evaluated. 
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Another  example  is  our  cus¬ 
tomer  service  which  goes  well  be¬ 
yond  tbe  limits  of  supplying  good 
parts  on  schrslule.  We  frequently 
work  hand-in-hand  with  custom¬ 
ers’  engineers  to  solve  their  prob¬ 
lems  involving  tubular  parts.  We 
are  glad  to  consult  with  them  at 
any  time  about  the  design  or  mate- 
-  rials  required  for  a  new  part  or 
application.  And,  although  we  do  a 
good  bit  of  this,  we’d  like  to  do 
more.  If  you  have  a  problem,  why 
not  let  us  help  you  find  a  solution 
with  our  combination  of  Electro- 
neering  and  pr(Mluction  know-how 
about  cathodes  and  other  parts  for 
television,  radio  and  other  vacuum 
tubes.  Write  Superior  Tube  Com¬ 
pany,  Electronics  Division,  2500 
Germantown  Ave.,  Norristown, 
Pennsylvania  ...  no  obligation 
of  course. 


•  Cathodes,  three  types  of  which 
are  shown  above,  are  one  result  of 
Sufierior  engineering  for  the  Elec- 
I  ronics  I  ndustry — Electroneering. 
This  is  one  of  our  big  jobs.  It  is  also 
one  in  which  we  take  considerable 
pride  and  pleasure. 

Among  tbe  usual  run  of  our 
operations  in  this  field:  melt  ap¬ 
proval  tests,  raw  material  inspec¬ 
tion,  chemical  analysis,  testing  of 
emission  characteristics,  physical 
characteristic  tests,  customer  speci¬ 
fication  investigation  and  many 
others,  we  find  time  to  dig  well  be¬ 
neath  the  surface  of  the  field. 


For  example,  we  continuously 
examine  satisfactory  products  in 
an  effort  to  improve  their  quality, 
shorten  the  required  fabrication 
time,  cut  the  costs  to  you,  make  it 
easier  for  you  to  assemble  into  fin¬ 
ished  parts  or  give  you  better  ser¬ 
vice  in  any  way. 


Trolliy  IxkllSt  for  sealing-off  standard 
diodes. 


Micriscipie  ixililltill  studying  surface 
conditions  of  cathodes. 


P 


rv^fiesme/t^cosrfiKm&t 


S«iff  assignment  you’ve  been  given,  Mr.  Designer!^^ 
Fortunately  General  Electric’s  brand-new  17RP4 
picture  tube  enables  you  to  carry  out  your 
instructions  word-for-word. 

CHASSIS  COSTS  ARE  TRIMMED  because  the  17RP4, 
electrostatic  in  design,  requires  no  fixed  magnet  or 
focus  coil  with  potentiometer.  Convert  either  of  these, 
plus  labor,  into  retail  pricing,  and  you  have  the 
desired  mark-down  in  your  new  receiver. 

CRITICAL  MATERIALS  SAVED!  Needing  neither  fixed 
magnet  nor  focus  coil,  G.E.’s  new  17RP4  eases  your 
requirements  for  cobalt,  nickel,  and  copper  . . .  thus 
helps  assure  steady  TV  produaion  in  your  plant. 

NO  FOCUS  CONTROL  REQUIRED!  The  17RP4  has  zero 
focus  voltage,  which  eliminates  a  receiver  focusing 
knob  or  internal  adjustment . . .  meaning  simpler 
TV  operation  and  extra  customer  appeal  for  your  set. 

Picture  performance  is  equal  to  other  tubes  or  better! 
Exhaustive  tests  have  proved  this.  Phone,  wire,  or 
write  for  descriptive  Bulletin  ETD-102,  just  off 
the  press!  General  Electric  Company,  Electronics 
Division,  Section  7,  Schenectady  5,  New  York. 


""  *»ro  focus  voltago. 

^^commendeo 
^eRating  conditions 


•••  •-  »*llii|# 
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John  Oster 

MANUFACTURING  COMPANY 
AVIATION  DIVISION 
RACINE,  WISCONSIN 


\  Ip  actuators 

tiaHhc  Answers/ 

RLOWfDSl 


TO  YOUR 
FRACTIONAL 
H.P.  MOTOR 
PROBLEMS 


BLOWERS^ 

GEAR  REDUCERS 
ELECTRO 
MECHANICAL 
ASSEMBLIES 


Electric  motors  to  meet  exacting  require¬ 
ments  have  been  a  specialized  business 
of  OSTER  for  more  than  25  years. 

A  highly  qualified  engineering  and  pro¬ 
duction  personnel  which  helped  to 
solve  your  fractional  h.p.  electric 
motor  problems  in  the  last  war  makes  ^ 
fully  available  to  you  once  again  an 
engineering  and  manufacturing  skill 
known  for  service,  quality  and  dependa¬ 
bility.  A  staff  of  trained  field  engineers 
is  at  your  disposal.  Call  on  us! 
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TWO  TRUARC  RINGS  IN  NEW  PRESSURE  PUMP 
SAVE  *1.48  PER  UNIT 


OLD  WAY  li.qu  ir«i  4  skit(«d-tobor  thrtading  op«ra* 
liont...4  hMvy  s<r*wt  on  o  covor  plot*  end  on  intornol 
toppod  throod,  plot  plug  ot  r«or.  Assombly  it  slow  and 
difficult... mointononto  noctitory. 


NEW  WA/  Just  2  Truorc  Rings,  i.t  into  a<curol.ly  pr.- 
d.t.rinin.d  greov.i,  bring  now  simplkity  of  dotign . . . 
spoody  aiioHibly.  No  tkillod-lobor  roquirodl  No  moint.- 
nont.l  Rings  lock  ports  occurotoly  for  lift  of  unit. 


Using  2  Waldes  Truarc  Retaining  Rings  in  their  new  Pump,  saved  the 
Procon  Pump  &  Engineering  Co.,  Detroit,  $1.48  per  unit!  With  Truarc 
Rings,  assembly  is  speedy,  simple.  Skilled-labor  threading  operations 
...stripped  threads ...  maintenance  are  eliminated.  Parts  are  firmly 
held  together  for  life  of  unit! 

Redesign  with  Truarc  Rings  and  you,  too,  will  cut  costs.  Wherever  you 
use  machined  shoulders,  bolts,  snap  rings,  cotter  pins,  there's  a  Waldes  ^ 
Truarc  Retaining  Ring  designed  to  do  a  better  job  of  holding  parts  ^ 
together.  , 

Truarc  Rings  are  precision-engineered... quick  and  easy  to  assem-  j 
ble  and  disassemble.  Always  circular  to  give  a  never-foiling  grip. 
They  can  be  used  over  ond  over  again.  I 

Find  out  what  Truarc  Rings  can  do  for  you.  Send  your  blueprints  to 
Waldes  Truarc  engineers  for  individual  attention,  without  obligation. 
Waldes  Truarc  Retaining  Rings  are  available  for  immediate  delivery  from 
stock,  from  leading  boll  bearing  distributors  throughout  the  country. 

For  precision  intomal  troovinc  and  undorcuttini . . 


SEND  FOR  NEW  BULLETINS 


USE  OF  2  WALDES  TRUARC 

RINGS 

!  PERMITTED  THESE  BIG  SAVINGS:  | 

1  Eliminated  2  castings . 

.  $  .39 

1  Eliminated  8  screws . 

.  .04 

Eliminated  machining  of  2  castings  .56 

^  Eliminated  drilling  and  tapping 

1 

housing . 

.  .40  i 

!  Reduced  assembly  time  by 

1 

j  elimination  of  screws  .  .  .  . 

.  .09 

TOTAL  SAVINGS . 

$1.48 

Weight  saved . 14  ounces  ' 

WiMas  Groovint  Tool 


WALDES 

I, .rami  fcS 

RETAINING  RINGS 

WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITY  I,  NEW  YORK 


>  Waldo  Kohineor,  Inc,  47-16  Auit*l  RIck.,  L  I.  C.  1,  N.  Y. 
RlnoM  Mnd  .nginMring  tpKtficaliont  and  data  on  Waldo 
Truarc  Ralaining  Ring  typo  chokud  bnlow.  E-II3 

D  Rullnlin  *3  SalMacking  ring  typut 

□  RullOin  *6  Ring  typo  for  taking  up  .nd-ploy 

□  RullOin  *7  Ring  fypo  for  radial  oiombly 

□  Rullnlin  *t  Rotic  typo  ring. 

□  Sand  nw  information  about  th.  Waldo  Grooving  Tool. 


Norn. _ 

Titia _ 

Company 
Rutin...  Addro.- 

Cily - 
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For  complete  tletaiU,  write  factory  direct  or  see  the  -hp-  sales  representative  in  your  area. 


HEWLETT-PACKARD  COMPANY 


21S9A  Page  Mill  Road  •  Palo  Alto,  California 
Sale*  rrpreoentative*  in  all  principal  area*.  Ivxpnrt:  Frazar  &  Han*en,  Ltd.,  San  Franciaco.  Lo*  Anaeie*,  New  York 


iNoh  —hp—  offers  the  world’s  broadest,  easiest>lo- 
use  line  of  VHF,  UHF  and  SHF  signal  generators. 
These  are  precision  instruments  supplying  accu¬ 
rately  known  frequencies  up  to  7,600  me.  They 
are  delilierately  designed  for  utmost  convenience 
and  accuracy  in  making  all  kinds  of  measure¬ 
ments  including:  receiver  sensitivity,  selectivity 
or  rejection;  signal-noise  ratio,  conversion  gain, 
SWR,  antenna  gain,  transmission  line  character¬ 
istics;  anti  for  driving  bridges,  slotted  lines,  filter 
networks,  etc. 

\ew  —hp—  Model  6 1  HA,  shown  above,  is  for  use 
in  the  .1,800  lo  7.600  me  band.  It  provides  a  1 


milliwatt  signal  into  a  50-ohm  coaxial  load  (zero 
dbm).  Its  output  attenuator  reduces  output  level 
to  less  than  — 100  dbm.  Frequency  is  continuous¬ 
ly  variable,  directly  read  in  me.  Repeller  voltage 
tracks  automatically;  no  adjustment  is  needed  to 
select  the  correct  frequency.  Accuracy  is  ^4  of 
1%.  The  instrument  offers  external  frequency 
modulation  with  maximum  deviation  of  db  10  me. 
It  also  may  be  externally  pulse  modulated,  with  a 
positive  or  negative  peak  of  approximately  1.5 
volts.  Internal  square  wave  modulation  is  also 
provided;  frequency  range,  400  to  1,000  cps. 
$2,250  f.o.b.  factory. 


5  precision  instruments.  Continu¬ 
ous  frequency  coverage.  Frequency, 
output  set  and  read  directly.  Wide 
choice  of  modulation,  pulsing, 
delay  and  synchronizing.  Superior 
resetability.  Broad  applicability. 

New  -hp.  Model  618A  SHF  Signal  Generator 


J 


HimETT 


PACKARD 


10  to  500  me  -hp-  608A  SIGNAL  GENERATOR 

Output  rauKP  0.1  pv,  to  1.0  v.  into  50  ohm>.  Arrurary 
±  1  db.  Dirrrt  reading  frequency  and  output  calibra¬ 
tion.  no  rban»  or  interpolation.  CW,  pulled  or  am¬ 
plitude  modulated  output  (50  to  1.000.000  rp»).  Re- 
»etability  better  than  1  me.  Master  oscillator  power 
amplifier  for  widest  modulation  capabilities.  Con¬ 
stant  internal  impedance  50  ohms.  Maximum  VSWR 
1.2.  $850  f.oj).  factory. 


450  to  me  -hp-  610B  SIGNAL  GENERATOR 

Output  range  0.1  pv.  to  0.1  v.  into  50  ohms.  Accuracy 
^  1  db.  Output  and  frequency  directly  set  and  read, 
no  charts  or  interpolation.  Modulation:  interiul  or 
external  poised,  external  amplitude,  external  square 
wave.  Widely  variable  puls^  length,  repetition,  and 
delay  features.  $925  f.o.b.  factory. 


-hp-  Model  608A 


-hp-  Mctdel  6I0B 


-hp-  Mcnlel  614.4 


800  to  2,100  me  -hp-  614A  SIGNAL  GENERATOR 


1,800  to  4,000  me  -hp-  616A  SIGNAL  GENERATOR 


Output  range  0.1  pv.  to  0.223  v.  (1  mw).  Accuracy 
±  1  db.  Single  diaL  direct  reading  frequency  and 
output,  no  charts  or  interpolation.  Output,  modu¬ 
lation,  and  synebronixation  features  identical  with 
Model  614A.  Like  Model  614A,  instrument  auto¬ 
matically  tracks  frequency  changes,  requires  no  voh- 
age  adjustment  during  operation.  $1950  f.oJ>.  factory. 


Output  range  0.1  pv.  to  0.223  v.  (1  mw).  Accuracy 
±  1  db.  Single  dial  direct  reading  frequency  and 
output,  no  charts  or  interpolation.  CW,  pulsed  and 
KM  output.  Modulation:  internal  pulsed,  FM,  ex¬ 
ternal  pulsed.  Widely  variable  pulsing,  synchroniz¬ 
ing.  delay  and  triggering  features.  Extremely  fast 
rise/decay  time  0.1  psec.  Constant  internal  imped¬ 
ance  50  ohms,  SWR  3  db.  $1,950  f.o.b.  factory. 


-hp-  Model  616A 


COMf»ANV- 


STATC. 


CITV- 


SILASTIC  THE  DOW  CORNING  SILICONE  RUBBER 


HmatStable,  Moisture-Proof 

SILICONE 

DIELECTRIC  MATERIALS 

are  available  in  the  following  forms: 


Silastic  combines  the  remarkable  heat  stability  and  moisture 
resistance  of  resinous  silicones  with  the  physical  properties 
of  rubber,  including  resilience,  shcKk  and  abrasion  resist* 
ance,  and  resistance  to  both  mechanical  and  electrical 
fatigue.  Its  dielectric  properties  show  little  change  over  a 
w  ide  range  of  frequencies,  even  after  aging  at  high  tempera¬ 
tures.  The  surface  resistivity  of  Silastic  is  high,  and  its 
thermal  conductivity  is  about  twice  as  great  as  that  of  either 
organic  rubber  or  resinous  insulating  materials. 

•t.m.  rcg.  u.s.  pat.  off. 


Completely  eliminating  toped  con* 
nections  on  aircraft  antennae,  white 
Silastic  seals  reduce  static  and  corona 
discharge  by  as  much  as  90^  They 
retain  their  resilience  os  well  as  their 
dielectric  properties,  excluding  mois¬ 
ture  and  foreign  matter  after  long 
exposure  to  the  full  range  of  ground 
and  stratospheric  temperatures. 


Flashover  in  high  voltage  telavision 
power  supply  coils  con  set  ordinary 
organic  varnish  aflame.  To  eliminate 
this  fire  hazard,  coils  are  impregnated 
with  Dow  Corning  996.  Highly  re* 
sistant  to  orcirtg,  996  provides  posi¬ 
tive  protection  against  carbon 
tracking  for  the  life  of  the  entire  set. 


As  indicated  by  these  curves,  neither 
frequency  nor  temperature  changes 
hove  any  pronounced  effect  on  the 
power  factors  or  dielectric  constants 
of  Dow  Corning  200  Fluids.  Power 
factor  and  dielectric  constant  of  1 000 
cs.  fluid  ot  —  17°,  23°,  end  83°  C.  are 
plotted  ogoinst  frequencies  ranging 
from  10  to  10^*  cycles  per  second. 


DOW  CORNING  996  VARNISH  dries  tack-free  in  not 
more  than  3  hours  at  1 30^C.  Dielectric  strength  measured 
w  ith  2  inch  electrodes  on  2  mil  films  baked  for  16  hours  at 
130°C.  is  1000-2000  volts/mil,  dry,  and  300*1300  volts/ 
mil,  wet.  Heal  flexibility  is  more  than  100  hours  at  230**C. 
Cured  films  have  good  resistance  to  dilute  acids,  con¬ 
centrated  hydrochloric  acid,  and  dilute  or  concentrated 
alkalies. 


DOW  CORNING  THERMOSETTING  RESINS  are  used  to 
bond  inorganic  fabrics  and  finely  divided  particles  such  as 
powdered  metals  or  mica.  Typical  Hi  *  silicone-glass  lamin¬ 
ates  have  a  flexural  strength  of  22,000  to  43,000  psi;  water 
absorption  after  24  hours  of  0.23  %\  dielectric  strength  with 
continuous  filament  cloth  of  230  volts/mil  or  more;  power 
factor  of  0.002  at  1  me;  loss  factor  of  0.007  at  1  me;  wet 
insulation  resistance  of  more  than  10^^  ohms;  arc  resistance 
of  300  seconds  and  a  heat  distortion  valbe  above  230*C. 


MAIL  THIS  COUPON  TODAY! 

DOW  CODNING  CORroHATION.  DEPARTMENT  IE  U.MIOIANO.  MICNISAN 
Pl*o>«  s*nd  m*  fwit  mformotion  on  tH«  MibjocH  chockod: 

Q  Dow  CoTfung  200  Flw«d$  Q  Dow  Corning  4  Compound  Q  Dow  Corning 
Eloctricai  knuioting  VornithoG  O  Sitostk  Q  Dow  Corning  SilKono-Clott 
Lominotot  Q  Roforonc*  Guido  lo  Dow  Corning  $ilkon«« 


ATUNTA  •  CHICAGO 
CLEVELAND  •  DALLAS 
LOS  ANGELES  •  NEW  YORK 
WASHINGTON,  D  C. 

In  Conodo:  FIberglos  Conodo 
Ltd.,  Toronto  •In  Greot  britoin: 
Mldlond  Silicones  ltd.,  London 


Dow  Corning  4  packed  In  phonograph 
pick-up  head  cartridges  increased 
crystal  service  life  20  times.  The 
silicone  compound  prevents  Rochelle 
Crystals  from  deteriorating  due  to 
absorbed  moisture.  It  also  acts  as  a 
viscous  damping  medium,  thereby  re¬ 
ducing  excess  vibration  end  enabling 
the  head  to  handle  a  much  higher 
frequency. 


For  maximum  dependability  and  long 
service  life,  silkone-glass  terminol 
blocks  and  contactor  bases  are  being 
used  in  lote  model  automatic  toasters. 
Tests  prove  that  Dow  Corning  silicone 
resin  bonded  gloss  laminates  ore 
more  rigid,  more  heat-stable,  more 
resistant  to  moisture  and  easier  to 
fabricate  and  assemble  -than  con- 
ventionol  materials. 
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DOW  CORNING  4  COMPOUND  is  a  nonmcliinfc  water- 
repellent  dielectric  paste  which  retains  its  grease-like  con¬ 
sistency  at  temperatures  from  -70”  to  400”F.  It  is  highly 
resistant  to  oxidation  and  to  deterioration  caused  by  corona 
discharge.  Power  factor  is  less  than  0.003  at  frequencies  up 
to  10,000  megacycles;  volume  resistivity  is  more  than  I0>T 
ohm  centimeters  at  temperatures  up  to  400°F.;  dielectric 
strength  is  more  than  300  volts  per  mil  at  a  10  mil  gap. 
Dow  Corning  4  meets  all  requirements  of  Specification 
AN-C-128a. 


DOW  CORNING  200  FLUIDS  are  a  series  of  clear,  inert 
liquids,  notable  for  their  thermal  stability  and  for  their 
remarkably  flat  viscosity-temperature  slopes.  Available  in 
viscosities  from  0.65  to  1,000,000  centistokes.  Pour  points 
range  from  -123*  to  -47"F.  and  flash  points  range  from 
30°  to  600°F.  Low  dissipation  factors  at  elevated  tempera¬ 
tures  or  at  high  frequencies,  inertness  to  moisture,  oxidation 
resistance  and  heat  stability  make  Dow  Corning  200  Fluids 
unique  among  liquid  dielectrics. 


CORPORATION 


A 


This  Holtzer-Cabot  motor 
helps  the  Fathometer*  make 
900  soundings  per  minute! 


Owners  of  small  pleasure  boats  and  fishing  craft  have  long 

wanted  a  reliable  depth  sounder  that  would  be  small  in  size, 

economical  in  power  consumption  and  low  in  price.  A 

Now,  the  Submarine  Signal  Division  of  the  Raytheon  M 

Manufacturing  Co.,  Waltham,  Mass.,  is  filling  that  need  ^ 

with  the  Fathometer,  an  echo  depth  sounder  that  is  jy  ^ 

amazingly  accurate  and  compact.  /v  Dt 

The  Fathometer  C.\DET  shows  depths  from  /7 
,  ^  /  ofthes 

1  foot  to  160  feet,  and  indicates  the  slightest  If  chronou 

changes  in  bottom  contour.  It  has  proven  M  form  of  "sc 

to  be  an' invaluable  aid  not  only  in  guiding  //  Rigid  s 

A'  serve  in  the  F 
boats  safely  through  unfamiliar  waters  yy  motor 

but  also  in  discovering  and  indicating  ^  synchronous  type, 

the  location  and  depth  of  schools  M  inches  torque.  It  al 

m  continuous  duty,  with 
of  fish.  M 


on  of  the  Raytheon  m  Here's  how  the  Fathometer  works: 
filling  that  need  V/  ^  transducer  installed  inside  the  hull 

Jf  sends  out  sound  vmyes  and  picks  up  the 
ounder  that  is  echoes  that  are  "bounced  off”  the  bottom. 

/y  Depths  are  indicated  by  the  flash  of  a  whirling  light 

pths  from  //  registering  against  a  calibrated  dial.  The  accuracy 
jT/  of  these  readings  is  controlled  by  a  Holtzer-Cabot  syn- 
lightest  .  /  chronous  motor  which  receives  its  driving  power  in  tha» 
•oven  ^  form  of  "square  wave”  AC  from  the  vibrator  power  supply. 
^  Rigid  specifications  were  laid  down  for  the  motor  to 

0  serve  in  the  Fathometer. 

'  The  motor  specified  had  to  be  a  slow  speed  (900  RPM), 

^  synchronous  type,  1 15  volts,  60  cycle  single  phase  with  0.1  ounce 
w  inches  torque.  It  also  had  to  be  totally  enclosed  and  suitable  for 
continuous  duty,  with  input  of  11  watts  under  full  load. 

Other  specifications:  — ability  to  operate  in  an  ambient  tem[>erature- 
range  of  0°  to  50”  C.  without  exceeding  a  ma.\imum  temperature  of  105*  C4 
minimum  life,  1000  hours  of  operation. 

Holtzer-Cabot  met  this  set  of  requirements  by  developing  a  special 
version  of  the  Holtzer-Cabot  RBC  —  2505  motor,  which  is  now  giving 
excellent  service. 

This  is  just  another  example  of  Holtzer-Cabot's  ability  to  meet  the 
most  demanding  specifications  in  small-motor  applications.  Holtzer-Cabot 
motors  range  from  1/2000  up  through  Hi  H.P.;  from  12,000  RPM  to  I 
revolution  per  day! 
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Division  of  national  pneumatic  co.,  inc. 

BOSTON  19,  MASSACHUSETTS 

^^Manufacturers  of  fine  electrical  apparatus  since  1875” 


HOLTZER-CABOT 


BEICON 


WILL  MEET  YOUR  EXACTING  REQUIREMENTS  FOR 

^  Magnetic  Amplifier  Applications 


C 


WATTAG 


BALA 


E 


E 


SEitoN  Kemm 


WHY  BALANCED  WATTAGE 

Belcon  employs  a  rariable  blocking  foliage  —  curreul  density  ratio  result¬ 
ing  in  a  balanced  wattage  rectifier.  A  Belcon  Rectifier  processed  to  block 
40  volts  rms,  for  example,  will  deliver  I  ampere;  the  same  size  rectifier 
processed  to  block  but  20  volts  rms  will  deliver  2  amperes  or  more. 


Belcon  also  manufactures  a  complete  line  of 
Rectifiers  for  industrial  applications  as  well  as 
specialized  Rectifiers  to  fit  unusual  applications. 
Such  units  are  frequently  smaller  in  size  and 
therefore  may  cost  less  than  the  standard  line 
due  to  the  exclusive  Belcon  Balanced  Wattage 
principle. 


•  Selenium  rectifiers  for  use  in  modern  mag¬ 
netic  amplifiers,  must  have  special  reaifier 
characteristics  in  order  to  achieve  the  maximum 
results  when  used  with  the  newer  grain  oriented 
toroidal  cores. 


Belcon  Balanced  Wattage  Rectifiers  are  man¬ 
ufactured  to  have  these  special  characteristics: 
They  have  a  very  much  higher  forward  to 
reverse-current  ratio  —  as  high  as  fifteen  hun¬ 
dred  to  one  or  better;  they  have  a  low  forward- 
voltage  drop  —  usually  as  low  as  1.2  volts  per 
cell. 


SELENIUM  RECTIFIERS 


DIVISION  of  BOGUS  ELECTRIC  MANUFACTURING  COMPANY 


50  IOWA  AVENUE 

MAGNETIC  AMHIFIERS 

Mo9n«tic  Typ«  Voltog*  Rtgwiotion 
MoflMtic  Typ«  Sp««d  l•«ulat!ofl 
S«rvo  SytMmi 

KTtOllUM  EQUIPMENT 
Tofik  CoubI^O  Equipment 
(AwtOflicttc  lor  opon 
or  elotod  tanks) 


PATERSON  3,  NEW  JERSEY 


MAIINE  EQUIPMENT 
Surfoco  Soorck  Rodor 
AutoMotic  Stoorifig  Eqvlpfiiofit 
Higk  Copectty  tilgo  Pviopt 

AIKRAH  EQUIPMENT 

Automotk  Aircrolt  Circuit  Tostort 


ELECTRICAL  EQUIPMENT 
400  Cyclo  Conorotors 
Mognotic  vorioblo  spood  motor  drivos 
^no  vacuum  tubos  roquirod) 

AC  Motors  ^  DC  Motors 

SYOchroAOUt  Motors 

Altornotors 

Invortors 

Conoroting  Sots 

Ploting  Equipmont 

Motor  Conorators 


60 
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G-610  3-WAY  SYSTEM 
Worid’s  Finttt  leudspMktr 


en^en 

.  .  .  foremost 
in  advanced-design  loudspeakers 


Jensen  s  history  is  the  history  of  the  sound  reproduction 
art  itself.  Dedicated  to  the  purpose  of  making  fine  loud* 
speokers,  Jensen  engineering  has  led  in  the  introduction 
of  new  basic  developments,  types  and  models  .  .  .  hefs 
been  first  most  often  throughout  olmost  35  years  of 
progress  in  sound. 


Typical  of  the  engineering  tools  brought  to  beor  on 
loudspeaker  reseorch,  is  Jensen's  outdoor  tower  .  .  .  high 
in  the  air,  away  from  reflecting  surfaces  .  .  .  used  for 
precise  measurements  of  acoustic  performance. 


JENSEN  MANUFACTURING  COMPANY  •  6601  S.  LARAMIE,  CHICAGO  18 

Divimoo  el  Mulpf  Cempony  ■  (iporl  Drportmrnt  at  the  factory 


almost 


'BH  Non  Fraytnf  FtbrrxUa  Nl^erlnei  are  mart*  by  an  rxrluair#  Brntlcy,  Harrla  proma  (tV  R  Pat.  No.  2393%n<>>.  "PtlirrKlaa”  la  R^a.  TM  of  t>«ena  Conitnx  Fil>rrKlaa  I'orp. 


Strike  settled  at  long  last  —  materials 
stock  piled  for  uninterrupted  produc¬ 
tion — orders  pouring  in  with  every  mail. 
Blow  that  whistle  —  pull  that  switch  — 
everything  all  set  for  full  speed  ahead. 
Then  .  .  .  the  conveyor  belt  grinds  to  a 
stop  —  just  like  that,  so  clcxrs  work. 
What  had  been  a  scene  of  bustling 
activity  changes  to  a  rest  period.  Profits 
geared  to  machine  regularity,  slow  to  a 
loss.  The  repair  crew  will  find  a  motoi 
breakdown  due  to  failure  of  insulation 
on  the  coil  leads.  In  order  to  save  pen¬ 
nies,  a  motor  manufacturer  lost  dollars 
in  good  will. 


Xhe  right  electrical  insulation  is  the 
best  insurance  for  your  product  — and 
your  reputation.  This  is  the  reason 
more  and  more  electrical  equipment 
manufaaurers  are  turning  to  BH  "649” 
Fiberglas  Sleeving  and  Tubing. 

Available  in  three  grades  —  A-1,  B-1, 
and  C-1,  BH  "649”  is  a  tough,  superior 
insulation  remarkably  abrasion  resist¬ 
ant  and  permanently  flexible.  It  will 
take  unusual  abuse  without  loss  of  its 


physical  properties,  or  dielectric 
strength.  In  fact,  often  a  less  expensive 
grade  can  be  used  since  there  is  little 
or  no  loss  of  dielectric  strength  in  as¬ 
sembly  or  produa  use. 

BH  "649”  is  unaffected  in  heat  tests 
of  425-450°F  for  15  minutes,  302“F  for 
24  hours,  220-230®F  for  1500  hours. 
Can  be  doubled  back  upon  itself  with¬ 
out  cracking  at  -49°F. 

Crackproof,  splitproof,  peel  proof,  fray- 
proof,  it  will  not  fog,  corrode  or  sup¬ 
port  combustion,  resists  moisture,  oil 
and  ordinary  chemicals. 

BH  "649”  is  one  of  a  family  of  elec¬ 
trical  insulations,  each  designed  to  meet 
particular  conditions  in  service.  Give 
us  a  few  facts  about  your  requirements 
—  produa,  temperatures,  voltages  — 
we  will  gladly  furnish  samples  for 
testing  purposes. 

Address  Dept.  E-11 

Bentley,  Harris  Manufacturing  Co. 
^  Conshohocken,  Pa. 
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TIMING  MOTORS 


FOR  MILITARY  APPLICATIONS 

HAYDON  research  and  engineering  staffs  constantly  seek 
to  develop  new  and  build  better  products.  One  example 
is  the  HAYDON  400  cycle  timing  motor.  This  is  an  hysteresis 
type  synchronous  timing  motor,  for  use  as  a  separate  motor 
or  in  many  different  types  of  timers.  HAYDON  personnel 
and  plant  are  equipped  vo  build  motors  and  timers  using 
D.C.,  60  cycle  or  400  cycle  for  military  or  civilian  appli¬ 
cations.  Write  for  Engineering  Bulletin  No.  2  for  complete 
information  on  the  400  cycle  motor. 


HAYDON*  timing  motors  offer  many  advantages.  Slow 
rotor  speed  allows  minimum  of  gearing  for  various  output 
shaft  speeds  providing  quiet  operation  and  long  life.  Unus¬ 
ually  small  size.  Motors  totally  enclosed.  Controlled  lubri¬ 
cation  with  separate  rotor  and  gearing  lubricating  systems 
permits  selection  of  best  method  and  lubricants.  Operates 
continuously  in  any  position.  Simple  to  mount  securely. 
Interchangeable  design  in  only  2  motor  series  with  standard 
speed  range  from  60  rpm  to  one  revolution  in  7  days.  Write 
for  Motor  Catalog. 


TIMING  DEVICES 


400  CYCIE  MOTORS  and  TIMERS 


HAYDON  specializes  in  the  manufacture  of  timing  com¬ 
ponents  for  standard  applications  and  alsa  in  the  design 
and  mass  production  of  custom-engineered  timers  for  volume, 
applications.  The  basic  element  of  all  HAYDON  timers  is 
our  own  rugged  industrial  motor  described  above.  This 
means  that  HAYDON  timing  devices  can  be  depended  upon 
to  give  long,  quiet  operation.  They  are  small  and  compact 
and  offer  designers  unusual  latitude  in  that  they  may  be 
maunted  and  will  operate  without  interruption  in  any  posi¬ 
tion.  Write  for  Device  Catalog. 


HAYDON  Manufacturing  Co.,  Inc. 

SUBSIDIARY  OF  GENERAL  TIME  CORPORATION 

2435  ELM  STREET,  TORRINGTON,  CONNECTICUT 


ELECTRONICS  — November,  1951 


a 


In  the  illustration  above  you  see  vanes  used  in  the  new 
Ingersoll-Rand  Gyro-Flow  portable  air  compressors. 
These  vanes  do  an  unusual  job.  They  are  made  from  an 
unusual  material — Synthane  laminated  plastic. 

The  vanes  are  inserted  in  slots  in  a  rotor  which  is 
mounted  off-center  in  a  cylinder.  As  the  rotor  spins, 
centrifugal  action  forces  the  Synthane  vanes  against  the 
inside  of  the  cylinder  to  form  chambers  between  the  vanes. 
Because  of  the  eccentric  mounting,  these  chambers  con¬ 
stantly  change  in  dimension.  As  they  enlarge,  air  is  drawn 
through  intake  pKjrts  in  the  cylinder  walls.  As  they  con¬ 
tract,  the  air  is  forced  under  pressure  through  discharge 
ports. 

The  result  is  a  steady  flow  of  compressed  air  without 
pulsation  or  vibration.  Because  of  the  complete  simplicity 


of  the  machine,  the  compressor  is  lighter,  more  efficient, 
more  economical  toojjerate  than  conventional  compressors. 

It  is  apparent  that  the  vanes  are  important  components. 
They  must  lo  strong,  light  in  weight,  unaffected  by  the 
oils  used  to  lubricate  and  form  an  air-tight  seal  between 
the  vanes  and  the  cylinder  walls.  They  must  be  hard  and 
dense  to  stand  up  under  continuous  op)eration  yet  not  so 
hard  as  to  score  the  walls  of  the  cylinder. 

Synthane  has  all  of  these  prop>erties  and  many  more. 
In  fact,  it  has  so  many  useful  mechanical,  electrical  and 
chemical  characteristics  that  it  cannot  be  adequately  de¬ 
scribed  in  less  than  a  complete  catalog.  If  you  have  need 
for  such  material,  a  catalog  containing  a  complete  de¬ 
scription  of  Synthane  may  be  obtained  by  writing  Syn¬ 
thane  Corporation,  6  River  Road,  Oaks,  Pennsylvania. 


SinvrfiANE 

•  I 


Manufacturers  of  laminated  plastics 
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This  preciiion  potenti¬ 
ometer  hat  a  tapered 
winding  held  to  plus/ 
minus  lineaTity  as 
measured  at  10  test 
points.  Mechanical  toler¬ 
ances  held  to  plus/minut 
0.00025”.  Unit  operates 
dependably  over  extreme 
ranges  of  temperature, 
humidity,  altitude  or 
barometric  pressure,  and 
severe  vibration.  Obvi¬ 
ously  built  to  a  quality 
standard  rather  than  to  a 
price. 


Shown  alonpide  a  mini¬ 
ature  tube  is  this  Claro- 
stat  Series  48  sub-minia¬ 
ture  potentiometer.  Only 
dia.  —  no  bigger  than 
a  dime!  Carbon  element 
up  to  S  mep.  linear; 
slightly  highCT  in  taper. 
0.4  watt  ratinf^.  Single, 
dual,  triple  niuts.  Essen¬ 
tial  in  ultra-compact 
electronic  assemblies. 
Here's  precision  in  dim¬ 
inution. 


CuMidian  Marconi  Ca.,  Ltd.,  Mantraal,  P.  Q.  and  ■ronchas 

Noyembee.  1951  —  ELECTRONICS 


you  can  stand  pat 

with  CLAROSTAT 


"thp  ho»s» 

of  PRECISlOH 


^  ClAROSTAT 


You  know,  of  course,  that  Clarostat  pro¬ 
duces  a  major  portion  of  those  standard 
controls  and  resistors  found  in  today’s 
radios,  TV  sets  and  other  commonplace 
electronic  assemblies. 


Hut  did  you  know  that  Clarostat  also 
builds  precision  controls  and  phasing  con¬ 
trols  to  meet  the  most  exacting  require¬ 
ments  of  critical  electronic  equipment? 

Yes  indeed,  for  years  Clarostat  has  been 
supplying  those  superlative  controls  re¬ 
quired  in  precision  electronics.  Herewith 
are  three  typical  examples  of  Clarostat’s 
precision  craftsmanship. 

Regardless  how  difficult  your  control  re¬ 
quirements  may  seem,  try  Clarostat!  For 
here  you  will  find  the  necessary  experience 
background,  engineering  skill,  production 
facilities  and  real  pride  of  workmanship 
that  can  provide  the  answer  to  your  pre¬ 
cision  control  problem. 


CLAROSTAT  MFG.  CO.,  INC. 

Dover,  New  Hampshire 


For  precision  multiple  control!  such  as  in  electronic  computing 
equipment,  the  Clarostat  Series  42A  potentiometer  is  unifue. 
Precuion-wound  elements.  Metal  spraying  for  accurate  start  and 
finish  points.  Linear:  100  to  100,000  ohms.  3  vratt  rating.  Also  in 
tapered.  No  backlash  or  play.  Tracking  of  all  units  positively 
assured.  As  many  as  20  sections  in  a  single  tandem  assembly.  Stand¬ 
ard  overall  resistance  tolerance  of  plus/minus  5%.  Outstanding 
mechanical  precision.  Definitely,  the  ‘‘impossible"  made  possible. 


Eimac  4-65A 
fits  exacting 
lequiiements 


John  M.  Kaar,  President  of 
Kaar  Engineering  Co.,  promin¬ 
ent  manufacturers  of  high  qual¬ 
ity  radio-telephone  equipment. 


KAAR 


Eimac  4-65A  tetrodes  are  the  heart  of  the 
Kaar  FM-I79X  mobile  transmitter.  As  Mr. 
Karr  indicates,  his  engineers  chose  these 
tetrodes  because  they  were  known  to  be 
outstandingly  dependable  and  because  they 
exhibit  highly  desirable  operating  character¬ 
istics. 


citromt. 

In  forslgn 
oparstlng  < 

that  to*  Kiaa®  , 
could  fit 
log  this 

I^s,  dspsndshilltj 

instsnt-tiMt^  tu  eon 

ms  aost  Wfrie  c  oo 

^els  bsttsry  drain. 

Cordially, 


The  4-65A  is  excellent  for  power  ampli¬ 
fier  and  modulator  service  in  both  fixed  and 
mobile  stations.  They  operate  over  a  plate 
voltage  range  from  600  to  3000  volts  with 
output  powers  ranging  from  50  to  280  watts 
per  tube.  Upper  operating  frequency  of  the 
4-65A  under  normal  conditions  is  220  Me. 


,  FM-179X  50  «ai 
,n  in  uaa,  nany 
,  Jo^itrla.  undar  a.tra-l 

conditions. 

Uilaraatad 

c  tha  only  ^ 

raqulraaanti 

’Tha  4-651  ooU 
and  hl8‘‘  P®**' 
that  can  atari 


Put  Eimac  4-65A  tetrodes 
to  work  for  you  .  .  .  take 
advantage  of  their  proved 
performance  and  low  cost. 
Complete  data  available  upon 
request. 


Californio 

Export  Agents:  Freter  t  Henien,  301  CUy  $t^  Sen  Frencisco,  Celifornia 
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Announcing  a  significant 

I 

i 


Here  is  the  Q  Meter  you  helped  to  develop 


Over  a  period  of  seventeen  years  we  have  manu¬ 
factured  thousands  of  Q  Meters  and  our  customers 
have  worked  with  us  on  application  problems  of 
a  wide  variety.  Our  own  laboratories  have  amassed 
quantities  of  data  on  performance  requirements. 
The  result  of  our  experience  and  research  is  a 
new  VHF  Q  Meter  capable  of  measuring  an  essen¬ 
tial  figure  of  merit  of  fundamental  components 
to  better  overall  accuracy  than  has  been  pre¬ 
viously  possible. 

Engineers  whose  suggestions  contributed  to  the 
design  of  the  Type  190-A  Q  Meter  will  recognize 
immediately  many  of  its  new,  important  fea¬ 
tures.  Construction  of  the  instrument  is  simpler, 
more  rugged.  The  resonant  method  of  measuring 
Q,  used  in  all  Boonton  Q  Meters,  has  been  re¬ 


tained  because  time  and  usage  have  proved  it  to 
be  superior  to  all  other  methods. 

Perhaps  most  noteworthy  is  the  improvement 
in  electrical  performance.  The  VTVM,  which 
measures  the  voltage  at  resonance,  has  a  higher 
impedance  over  the  entire  frequency  band — in¬ 
ternal  resistance  of  the  resonating  capacitor  and 
associated  circuit  is  extremely  low — minimum 
capacitance  and  residual  inductance  of  the  Q 
measuring  circuit  are  decreased.  You  will  note 
that  all  of  these  improvements  broaden  the  useful 
range  of  measurements  for  a  given  accuracy. 

If  you  have  immediate  or  possible  applications 
for  the  190-A  Q  Meter,  write  us  for  complete 
information.  Boonton  Radio  Corp.,  Boonton,  N.  J. 
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17  YEARS  OF  RESEARCH  PRODUCED 
THESE  IMPORTANT  FEATURES 

•  Single,  easy-to-read  meter  with  parallax 
correction,  for  all  functions. 

•  Q  indicating  voltmeter:  50  to  400. 

•  Multiply  Q  scale:  0.5  to  3.0. 

•  A  differential  Q  scale  for  accurately  in¬ 
dicating  the  difference  in  Q  between  two 
test  circuits. 

•  Additional  accurate  expanded  scale  for 
measuring  low  values  of  Q. 

•  A  counter  type  resonating  capacitor  dial 
for  improved  setting  and  reading  accuracy. 

•  Careful  design  to  minimize  instrument  load¬ 
ing  of  circuit  under  test. 

•  Low  internal  inductance,  capacitance  and 
resistance. 

•  Regulated  power  supply  for  increased 
stability  and  accuracy. 

•  Tunable  oscillator  in  four  ranges  calibrated 
to  high  accuracy. 

•  Compact,  simple,  rugged  construction. 


POWER  SUPPLY:  90-130  volts— 60  eps 
(intomolly  rogulotod). 


DIO  L 


SPECIFICATIONS— TYPE  190-A 


FREQUENCY  RANGE:  20  me.  to  260  me. 


PERFORMANCE  CHARACTERISTICS  OF  INTERNAL 
RESONATING  CAPACITANCE:  Range-7  mmfd.  to 
100  mmfd.  (direct  reading). 


RANGE  OF  Q  MEASUREMENT: 

Q  indicating  voltmeter: 
Low  Q  scale: 

Multiply  Q  scale: 
Differential  Q  scale: 

Total  Q  indicating  range: 


50 

10 

0.5 

0 

5 


to  400 
to  100 
to  3.0 
to  100 
to  1200 


new  development 
in  VHF  measurements 

The  Q  METER,  Type  190>A 

Frtqiitiicy  Rangt  20  me.  to  260  me.  Q  Indieoting  Range  5  to  1200 
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Today’s  speeds  demand 

electronic  gunnery 


Today,  with  interceptors  capable  of  closing  in  at  blinding 
speeds,  the  problem  of  effective  gunnery  for  bomber 
protection  becomes  increasingly  acute.  Split-second 
tracking,  computation  and  firing  are  demanded  —  and 
complex,  compact,  light-weight  electronic  instruments 
furnish  the  answer.  .\rma  — working  closely  with  our  .4rmed 
Forces  since  1918  — has  supplied  the  outstanding 
engineering,  imaginative  design  and  precision  manufacture 
that  play  a  leading  part  in  producing  these 
miraculous  instruments. 


ARMA 


n  n  Miwm  a  corporation 

254  36th  Sirtst,  Brooklyn  32,  N.  Y 
SUSSIDIASY  OS  AMItICAN  lOSCH  COISOIATION 
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Wire  Trouble? 


When  wire  twiats  and  tangles  aa  it  uncoila,  you  lose 
production  time.  That’s  why  Chase  mills  pay  so  much 
attention  to  the  "cast"  of  Chase  copper  alloy  wire. 
Uniformity  of  temper  and  stress  makes  Chase  wire 
conform  to  the  shape  of  the  coil  and  unwind  smoothly. 

It  is  free  from  physical  defects  . . .  uniform  in  gauge, 
texture  and  color.  For  cold-heading,  Chase  wire  is 
tope.  Write  for  folder  "Chase  Cold-Heading  Extruded 
Brass  and  Copper  Alloy  Wire." 

*1)0"  orders:  Our  metallurgical  engineers  are  familiar 
with  military  specifications  for  brass  and  copper  for 
ordnance  components,  and  will  be  glad  to  consult  with 
you  on  the  selection  of  these  metals  for  defense  orders. 
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Chase  ^  BRASS  &  COPPER 

mTOmr  M.  COtSKCTICUTeSIISSaURY  or  UMRCCOn  comi  COWOSATMM 


23>.1.3 
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MAXIMUM  COIL  DINMTY  An  entirely 
new  type  of  delivery  shelf  is  used  to  in¬ 
sure  coils  of  extreme  accuracy  and  high 
den«ty.  It  imparts  a  uniform  backward 
pull  to  the  paper  as  it  is  fed  into  the  coil. 


2S  iNSiRTS  A  MlNUTi  Single  or  laminated  insulating  sheets,  either  paper  or  acetate, 
are  fed  into  the  Leesona  No.  107  Coil  Winder  at  rates  as  high  as  25  per  minute.  Thus, 
on  a  coil  containing  100  wire  turns  per  layer,  the  machine  can  be  run  at  speeds  as 
high  as  2500  rpm. 


lASY  MANUAL  ORIRATtONS  Photo  shows  coil  arbor  in  position  for  quick  transfer. 
Wire  turn  counter  can  be  reset  quickly.  No  cam  transfers  are  required  when  chang¬ 
ing  wire  layer  length,  wire  spools  are  easily  changed. 

Write  for  GMCW-15 

UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605/  Providence  1/  R.  I. 


9* 

SLOW,  CUSHIONID  AUTOMATIC  START 

Electronic  speed-control  automaticaUy 
and  smoothly  accelerates  the  winding 
arbor  to  required  speed  and  maintains 
it.  No  “jockeying”  needed  by  operator. 
Wire  breakage  is  minimized,  tension  is 
uniform. 


AUTOMATIC  FEED 
BOOSTS 

PAPER-SECTION 
COIL  OUTPUT 


fPYRAMID 

TINY  TYPE  85LPT 

TUBULAR 

PAPER 

CAPACITORS 


I44S  Hudson  Boulrvord 


WRITE  FOR  COMPLETE  LITERATURE 
Representatives  and  Distributors 
Throughout  the  U  S  A  and  Canada 


PYRAMID  ELECTRIC  COMPANY 


CAPACITANCE  RANGE; 

0001  lO  5  MFD 

VOLTAGE  RANGE; 

?00  TO  600  V  ,  INCLUSIVE 

Sturdily  built  in  phenolic- 
impregnated  tubes.  Ends 
are  plastic-sealed. 


i  PYRAMID 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


Material  Shortages  were  most 
troublesome  in  the  field  of  elec¬ 
tronics  about  a  year  ago.  Then  the 
situation  eased  because  early  con¬ 
trols  designed  to  avoid  dissipa¬ 
tion  of  unknown  stockpiles  were 
loosened  as  it  became  apparent 
(1)  that  military  apparatus  still  in 
process  of  design  would  take  some 
time  to  produce,  (2)  that  certain 
;  materials  were  in  plentiful  supply 
'  and  (3)  that  consumer  buying  was 
declining. 

Now  we  are  facing  a  new  period 
of  shortage,  and  this  time  it  is 
more  real  than  imaginary,  since 
critical  materials  are  actually  be¬ 
ing  u.sed  in  quantity  in  the 
production  of  military  gear.  Wa.sh- 
1  ington  people  tell  us  that  short- 
I  ages  will  pinch  harder  and  harder 
j  until  well  into  1952,  and  that  some- 
I  time  during  that  year  relief  will 
I  come  as  the  peak  of  military  pro- ' 
'  duction  is  passed. 

;  That  the  pinch  will  become 
i  harder  is  a  prediction  with  which 
i  we  readily  agree.  As  to  when  the 
j  peak  of  militarj’  production  will  be 
passed,  bringing  relief,  we  note 
that  there  are  two  variables,  first, 
our  own  production  capacity  and, 
second,  Stalin’s  timetable. 

Californians,  it  was  noted  last 
month  in  this  column,  are  making 
a  strong  bid  for  defense  business. 
We  have  just  returned  from  a 
three-week  trip  which  took  u.s  into 
47  plants  in  the  San  Franci.sco  bay 
,  area  and  in  Los  Angeles  county 
and  offer  the  following  observa¬ 
tions: 

For  many  years  design  and  de¬ 
velopment  work  under  way  on  the 
We.st  Coast  has  been  impressive. 
Now  firm.s  in  that  area  are  begin¬ 
ning  to  put  the  heat  on  production 
and  all  but  two  of  the  plants  vis¬ 
ited  had  ju.st  added  materially  to 
their  physical  facilities  or  were 
about  to  do  so. 

Still  buying  certain  materials 
and  component  parts  from  other 
sections  of  the  country  at  some¬ 
thing  of  a  premium,  manufac¬ 
turers  now  shooting  at  national 
rather  than  regional  distribution 


and  in  a  fair  way  toward  achiev¬ 
ing  it  are  looking  more  intensively 
for  new  sources  of  supply.  And 
are  finding  some  closer  at  hand. 

More  highly  specialized  insofar 
as  products  are  concerned,  and  in 
most  instances  still  smaller  than 
older  firms  making  similar  prod¬ 
ucts  farther  east,  California  elec¬ 
tronic  equipment  manufacturers 
are  nevertheless  handling  sizeable 
contracts  by  cooperating  with  each 
other  to  an  extent  not  often  seen 
elsewhere.  Collective  action  in  the 
common  interest  appears  to  be 
both  pleasant  and  profitable. 

Speaking  Of  Cooperation,  there 
was  a  great  deal  of  it  involved  in 
the  highly  successful  seventh  an¬ 
nual  Pacific  Electronic  Exhibit 
and  Conference  held  in  San  Fran¬ 
cisco’s  Civic  Auditorium  just  one 
jump  ahead  of  the  Japanese  Peace 
Conference. 

West  Coast  buyers  of  some  in¬ 
fluence  helped  the  Committee  in¬ 
duce  the  largest  number  of  mid¬ 
west  and  eastern  manufacturers 
so  far  to  exhibit  their  wares.  IRE 
tied  in.  And  it  seemed  to  our  green 
eastern  eyes  that  even  the  Bay 
Area  and  L.  A.  members  of 
WCEMA  eschewed  the  usual  pleas¬ 
antries  regarding  relative  merits 
of  the  two  areas  with  respect  to 
climate,  flora  and  fauna,  traffic 
and  civic  virtue. 

A  Highlight  among  the  various 
Pacific  Electronic  Conference  pa¬ 
pers,  proving,  if  further  proof  is 
needed,  that  Californians  are  now’ 
definitely  out  of  the  longhair  stage 
and  quite  aware  of  the  commercial 
facts  of  life,  is  the  following 
quote. 

Said  Russell  Varian  regarding 
development  work:  “When  you  have 
money  enough  you  don’t  have  time 
enough,  or  vice  versa.” 

Mt.  Wilson  is  Southern  Cali¬ 
fornia’s  television  highspot  equiva¬ 
lent  to  New  York’s  Empire  State 
Building,  so  we  went  up  there  to 
browse  around. 

First  thing  we  noticed  was  that 


76 


November,  1951  —  ELECTRONICS 


Put  Electronics  to  work 


IN  YOUR  HOME! 


Stmplt  psgtt  tkowimg 
Jiagrmmt. 


HERE'S  HOW  TO 
MAKE  24  VALUABLE  TIME- 
AND  LABOR-SAVERS 


You  don't  have  to  be  an  ekctrooia  engineer  to  build 
thete  lueful  botuebold  gadgets.  The  ttep-by>Mep  in¬ 
structions  in  Sylvania’s  fascinating  new  bo^  "Elec¬ 
tronic  Shortcuts  for  Hobbyists,"  are  written  expressly 
for  the  home  hobbyist,  mo^l  maker  and  electriiml  ex¬ 
perimenter.  With  Ais  book  yon  can  build:  . 


A  ladio-ControlInd  Deer  Opmmr. 
An  Elndronic  Door  Lock. 

A  Otargnr  for  Small  Dry  Bottnrlns. 
kadio-Contrellad  Mays. 
Podtet-Siznd  Stroboscopos. 

Remota  Control  for  Model  Trains. 
A  Doorbell  Booster. 

Photooloctric  Relays. 

Photographic  Interval  Timers. 

An  ofRciont  Crystal  Radio . . .  and  r 
valuablo  gadgets. 


2i*  /<>r/ 


All  you  need  is  some  inexpensive  Sylvania  Crystal 
Diodes  and  a  few  everyday  materials.  Book  contains 
full  instructions  and  easy-to-follow  diagrams.  Send  a 
quarter  along  with  the  coupon  for  your  copy. 


QfCTMNK  tom.  urn  wa.  mmM  ktm  ma.  aimnc  im  ehmht;  UMotan  rws.  nam.  m  tm.  mm  kmces;  ubd  m»-.  mwm.  TonsMi  8b 
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BUSINESS  BRIEFS 


(continiMd) 


one  of  the  stations  used  a  high- 
gain  antenna  that  appeared  to 
have  been  bent  over  a  little  by 
the  wind.  Investigation  disclosed 
that  the  bend  was  deliberate,  to 
pump  stronger  signals  into  a 
growing  residential  area  of  L.  A. 
down  near  the  base  of  the  moun¬ 
tain.  (Coincidentally,  we  note  that 
tilting  of  uhf  tv  antennas  to  in¬ 
sure  good  local  coverage  has  been 
suggested  elsewhere  in  the  public 
prints.) 

Another  station  up  on  W'ilson, 
the  oldest  one  there  in  fact,  se¬ 
cures  excellent  coverage  near  the 
base  of  the  mountain  by  what 
might  at  first  blush  be  considered 
default.  The  antenna  is  not  new, 
and  therefore  does  not  have  par¬ 
ticularly  high  gain.  So  it  doesn’t 
pumi)  signals  over  the  heads  of 
people  down  near  the  base  of  the 
mountain. 


•ARRYMOUNTS  FOR  ASSURED  CONTROL  OF  SHOCK  AND  VIRRATION 


NEW  ALL-METL 
BARRYMOUNTS 

^or  Unusual  Airborne 
Applications 


“RUGGEDIZED” 
BARRYMOUNTS  AND 
MOUNTING  BASES 

A'oir  Available  to  Meet  Shock 
Refptirements  of  A\'-E-I9 

Barry  vibration  isolators  and 
mounting  bases  are  now  available 
in  “ruggedized”  construction,  to  with¬ 
stand  the  severe  shocks  of  arrested 
landings  in  aircraft  carrier  service 
and  of  crash  landings.  These  units 
are  tested  to  meet  the  shock-test  re¬ 
quirements  of  Specification  AN-E-1!), 
for  the  equipment  sizes  listed  in 
JAN-C-172A. 


These  new  Barrymounts  provide  the 
aircraft  and  electronic  engineer  with 
a  vibration  isolator  designed  to  meet 
the  unusual  temperature  and  envi¬ 
ronmental  conditions  encountered  in 
high-altitude,  high-speed  flight.  Em¬ 
ploying  no  organic  materials,  these 
mountings  are  not  subject  to  tem¬ 
perature  influences  that  may  affect 
the  performance  of  other  mountings. 

ALL-METL  Barrymounts  offer  a 
■wide  load  range  with  uniform  per¬ 
formance.  They  have  a  natural  fre¬ 
quency  of  about  cycles  per  second, 
with  low  horizontal  stiffness  for  maxi¬ 
mum  isolation  of  horizontal  vibration. 
Transmissibility  at  resonance  is  only 
4*/8.  There  is  no  snubber  contact  nor 
resonance  carry-over  when  ALL- 
METL  Barrymounts  are  vibrated  at 
government-specified  amplitudes. 

These  mountings  are  designed  espe¬ 
cially  for  unusual  military  condi¬ 
tions.  They  meet  the  vibration  re¬ 
quirement  of  JAN-C-172A,  MIL-E- 
5272  (USAF),  and  MIL-T-5422 
(BuAer).  For  details  of  sizes,  ranges, 
and  construction  of  unit  mounts  and 
bases  using  ALL-METL  Barry¬ 
mounts,  see  catalog  509. 


Station  Operators  on  Mt.  Wilson 
get  what  might  be  considered 
portal-to-portal  pay,  being  paid 
from  the  time  their  car  starts  up 
the  mountain  until  it  i.s  back  down 
off  again. 

First  .station  we  entered  early 
one  morning  had  two  very  busy 
operators.  They  asked  us  to  stick 
around  a  minute  for  a  ragchew 
because,  to  put  it  in  their  words, 
“We’re  just  getting  the  statiofi  on 
the  air  for  the  day  .  . .  ice  hope!" 

The  old  wheeze  involving  a 
grid-leak  drip  pan  is  no  longer 
far  fetched.  In  one  of  the  stations 
visited  a  water-cooled  final  am¬ 
plifier  definitely  could  use  such  a 
gimmick. 


“Ruggedized”  Barrymounts  are 
available  in  both  the  air-damped  type 
and*  the  ALL-METL  type.’  Air- 
damped  Type  770R  covers  load  ranges 
between  ^4  lb.  and  9  lbs.  Air-damped 
Type  780R  covers  load  ranges  be¬ 
tween  4  lbs.  and  35  lbs.  ALL-METL 
Type  6600R  covers  load  ranges  be¬ 
tween  4  lbs.  and  35  lbs.  Type  M-112R 
covers  ranges  between  2  and  10  lbs 


“Ruggedized”  mounting  bases, 
equipped  with  Barrymounts  of  the 
above  types,  are  available  in  stand¬ 
ard  JAN  sizes  (JAN-C-172A)'  and 
in  special  sizes  to  meet  customers’ 
requirements.  A  conspicuous  advan¬ 
tage  of  these  “ruggedized”  Barry 
bases  is  the  gain  in  strength  of  the 
base  framework  itself  —  beyond  JAN 
requirements  —  achieved  with  very 
little  increase  in  weight  for  loads 
up  to  60  lbs.  by  desigpi  modification 
of  standard  JAN  bases.  For  greater 
loads,  the  "ruggedized”  Barry  bases 
are  of  stainless  steel  instead  of 
aluminum.  Write  for  data  sheet. 

Sm  our  odvertisciiiont  In  Elocironie  Buyer'i  Guide  pogn  240-241 


•  502  -  Air-dempod  Barrymounh  for 
olrcroft  sorvico;  olto  mounting 
bates  and  inttrumont  mountings. 

•  509  —  ALL-METL  Barrymounts  and 
mounting  bates  for  unusual  air¬ 
borne  applications. 

•  504  —  Shock  mounts  and  vibra¬ 
tion  isolators  for  marine,  mobile, 
and  industrial  uses. 

•  (07  —  How  to  cut  maintananca 
costs  by  using  Barrymounts  with 
punch  prattat. 


(IE’s  Cl)  (  onference  at  Syracuse 
(p  150)  may  have  stimulated  more 
people  in  civil  defense  work  to 
practical  action  on  communica¬ 
tions  matters  than  anything  that 
has  yet  been  done  by  official  gov¬ 
ernment  agencies. 

Two  things  quickly  became  ap¬ 
parent  to  us  while  circulating 
among  men  attending  the  con¬ 
ference;  first,  that  most  of  them 
had  never  before  had  an  oppor¬ 
tunity  to  meet  each  other  for  a 
face-to-face  discussion  of  common 
problems  and,  second,  that  few 
had  previously  seen  any  kind  of 
emergency  communications  system 
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in  actual  operation.  ; 

Also  noted  was  the  favor  with 
which  the  story  of  Onondajja 
County’s  system  was  received  as  it 
became  apparent  that  it  was  based 
primarily  on  a  tieing  together  of 
existing  communications  facilities 
rather  than  upon  a  brand  new 
network  starting  expensively 
and  therefore  unrealistically  from 
scratch. 

The  major  problem  faced  by  all 
CD  directors  was  picturesquely 
summed  up  by  the  county’s  Har¬ 
vey  S.  Smith  as  follows:  “Lord,  I 
please  continue  your  help  and  give 
me  a  communications  system  which 
will  permit  me,  at  very  little  cost, 
to  talk  back  and  forth  with  anybody 
in  my  organization.  Communica¬ 
tions,  Lord,  which  will  require  little 
upkeep,  easy  technical  operation, 
few  telephones.  And,  above  all, 
pleasant,  intelligent  and  efficient 
people  to  staff  my  communications 
net.”  I 

To  which  we  can  only  add: 
Amen. 


DX  has  a  new  meaning  which 
will  fascinate  radiomen.  You  put 
the  letters  DX  on  orders  calling 
for  products,  components  or  ma¬ 
terials  other  than  steel,  copper 
or  aluminum  when  delay  in  de¬ 
livery  would  jeopardize  top- 
urgency  defense  programs,  says 
NPA. 

Delicate  Subject  to  be  ap¬ 
proached  with  the  utmost  finesse, 
yet  nevertheless  firmly  approached 
because  it  appears  to  represent 
virgin  editorial  material,  is  the 
matter  of  “Plant  Pin-Ups.”  We 
refer,  of  course,  to  the  airbrushed 
or  photographed  lovelies  pictured 
on  calenders  or  torn  from  the 
pages  of  less  staid  magazines  and 
found  gracing  the  walls  over  desks, 
drafting  boards  and  machines  > 
throughout  our  business.  I 

Paid  to  explore  the  recesses  of  | 
the  subscriber  mind  with  the  ob¬ 
jective  of  rendering  a  better  edi¬ 
torial  service,  we  have  been  con-  | 
ducting  an  unofficial  and  purely  I 
personal  survey  on  the  subject.  So 
far,  we  must  admit,  our  findings  ! 
seem  a  far  cry  from  the  desired 
straight  line  between  two  points. 
Someone,  it  seems,  has  pitched  us 
a  curve. 


and 

In  most  militory  ond  mueli  (nduitrial  gnar  rnloys 
mwst  function  corroctly  whit*  »wbi«ct  to  vft>rotion 
in  varying  dograo.  tn  contidarotion  of  tfiii  foct 
stondordt  for  dotign,  comparison  and  procura- 
m»nt  hav*  b«*n  sat  up.  It  is  customary  to  spook  of 
rosistanco  to  so  mony  “g's**  of  vibrotion  (ono 
**g"  oguols  tho  accotoration  of  grovity),  aisd  to 
spocify  by  stating  that  units  will  bo  shokon  at 
stotod  omplitudo  ot  froguoncios  up  to  a  cortoin 
moaimum.  On  tho  assumption  of  ump/o  hormorMc 
motion,  such  o  spociAcotion  corroiotos  dirocHy 
into  "g's"  of  pook  occolorotion  according  to 
fomilior  lows  for  which  convoniont  nomographs 
oro  ovoiloblo. 

Thoro  oro  two  principal  ways  of  dosigning 
bration  rosistonco  into  a  roloy, 

1.  Stotlcolly  bolonco  tho  moving  ports 
(ormofwro-contoct  ossombly) 

2.  IrKrooso  tHo  bolding-forco^to  moss  ratio 
ossociotod  with  moving  ports. 

lut  this  doosn’t  mako  it  oosy.  A  boloncod  ormoturo 
tonds  to  bo  twico  as  lortg  os  ono  which  is  ond- 
pivotod.  Incroosing  tho  forcos  tonds  to  rodwco 
sonsitivity,  whilo  roducmg  tho  moss  tonds  to  limit 
switch  copocity. 

Horn's  o  roloy  (Sigma  SF)  tho  dosign  of  which  is 
oight  yoors  old.  It  Is  o  good  sonsitivo  roloy. 


sensitive  relays 

\ 

although  wo  won't  cloim,  os  o  compotitor  once 
did  of  his  prido  ond  ioy,  that  no  ono  has  boon 
oblo  to  improvo  on  it.  Wo  know  thot  isn't  so 
wo  hovo  improvod  on  it  oursolvos.  Still  thoro  ore 
somo  jobs  it  will  do  bottor  thon  onything  oUo. 

This  roloy  rosists  vibrotion  by  moons  of  o  boloncod 
ormoturo  ond  ottoins  high  sensitivity  by  precise 
control  of  small  oir  gaps  —  whkh  nocossitotos  e 
non- resilient  ormoturo  ond  switch  mochonbok 
but  os  olwoys,  you  pay  for  whot  you  gotl  Ak 
though  when  odjustod  for  5  milliwott  soasMod’  f 
it  will  positively  withstood  10  g's  of  viboelier  ot 
froquoncios  up  to  60  cps  much  ddRe*/'  y  ot- 
techos  to  domonstrotirsg  this  on  conMoeo  "shoko 
tobies".  Its  non-rosiliont  ormoture  '*$o  high- 
frequency  noise  components  n>oee  ,t  in  most 
testing  mochinos  whkh,  atthoogHi  imoll  in  om¬ 
plitudo,  oro  high  in  occokoteMr^  voluo,  ond 
which  ore  obsorbod  by  cooke  :t  rosHionco  on 
mony  other  roloys.  Th%  rqov't  —  on  com  or 
cronk-drivon  testing  moAloey  —  o  given  odjust- 
mont,  in  rooMty  good  fqr  *,5  g's  (domonitrablo 
with  voko  coU  or  tynA^  fork  typo  oquipmoot) 
moy  oopoor  to  wiMkorqmd  loss  thon  5  g's. 

If  tho  “output**  of  e  shrike  table  is  onolyiod  by 
it**<tns  of  vibrarbm  pickup  ond  oscillograph 
permitting  cokuletloe  of  *'g's“  resulting  from 
noise  froquoocieo  present  —  tho  results  oro 
often  surprising! 


$.  Mony  Sigmo  Roloys  hovo  boM  boloncod  ormoturos  ond  rosilibnt  contact  structures.  Even  so,  it  te 
well  to  bo  aworo  of  tho  choroctoristks  of  tho  shoko  toblo  when  runnbtg  tests. 
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to  equip  any  receiver  for  UHF  channels 


The  Mallory  LHF  converter  lias  been  ilesigned  to  jH-nnit  the 
tuning  of  all  LHF  channels  hy  any  T\  receiver,  with  no  sacrifice 
of  \  HF  reception.  Connection  to  the  receiver  involves  only  the 
power  line  and  antenna  leads — no  internal  adjustments  are 
required.  Check  the  characteristics  listed  helow  and  in  the  panel 
at  the  left  descrihing  the  basic  tuner. 


liniensions  8' s"  x  ()' 


Duilt-in  Ir  amjilitier  operating  at  the  conversion  fre¬ 
quency  (channels  5  and  (i)  makes  up  for  conversion 
and  tuning  losses 

Temperature  compensation  and  stabilization  prevents 
frequency  drift  after  initial  warm-up 

Low  noise  figure 

High  image  and  If’  rejection  ratios 

riie  converter  chassis  is  now  available  to  set  manufacturers  for 
assembly  with  cabinets,  dial  plates  and  knobs  of  their  design. 
Complete  technical  literature  will  be  sent  promptly  on  request. 


Mallorv  I'HF  Tuner 


A  new  version  of  the  continuously 
varialile  Mallory  Inductuner®,  con¬ 
sisting  of  three  sections  of  varialile 
inductance.  Covers  the  range  between 
470  and  HW  megacycles  with  approxi¬ 
mately  2  micromicrofarads  of  shunt 
rapacity  and  in  270°  of  shaft  rotation. 
Selectivity  is  excellent  over  the  en¬ 
tire  hand. 

Available  now  fur  assembly  in  your 
converter  or  a.s  an  uuiliary  I’llf 
tuner  in  your  receiver. 


iVoir  In  Uerelopment 

A  combination  VHF-LIIF  tuner. 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 

SERVING  INDUSTRY  WITH  [  ^ 

Electromechanical  Products  ^  A  ^ 

Kesi'.s(or.s  Switches  , 

I  ibruttirs 

Electrochemical  Products  I  I  H  I  ■  ■ 

('apacUors  Rectifiers  H 

Mercury  Dry  Oatteries 

Metallurgical  Products 
('ontacts  Special  Metals 
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CROSS 

TALK 

►  TRANSITION  .  .  .  L.  N.  Rid¬ 
enour,  writing  in  the  August  issue 
of  Scientific  American,  concludes 
“there  is  nothing  wrong  with  elec¬ 
tronics  that  the  elimination  of 
vacuum  tubes  would  not  fix!’’  This 
heretical  statement  focuses  atten¬ 
tion  on  the  capabilities  and  limita¬ 
tions  of  vacuum  tubes.  Our  science 
was  founded  on  the  ability  of  elec¬ 
tron  tubes  to  do  jobs  no  other  device 
could  handle.  Right  after  the  war, 
well-read  people  everywhere  got  the 
idea  that  electron  tul)es  could  do 
anything.  Now  the  pendulum  hovers 
while  we  wait  its  reverse  swing. 

Electron  tubes  consume  power 
(particularly  heater  power)  ineffi¬ 
ciently:  they  have  limited  and  un¬ 
predictable  life;  they  are  fragile.  So 
long  as  no  really  effective  alterna¬ 
tive  presented  it.self,  we  put  up  with 
these  shortcomings.  Even  when  the 
transistor  came  along,  in  1948,  most 
electronic  speciali.sts  were  compla¬ 
cent.  Sure,  the  transistor  would  do 
certain  jobs:  it  was  efficient,  had 
long  possibly  indefinite,  life.  But  it 
was  noisy  and  fragile,  expensive 
and  difficult  to  apply.  So  the  electron 
tube  remained  king  of  the  roo.st, 
where  it  stands  today. 

Now  the  next  step  has  been 
taken.  The  junction  transistor  (p  82 
this  issue)  is  enormou.sly  more  effi¬ 
cient  than  a  vacuum  tube,  has  in¬ 
definite  life,  is  not  noisy,  is  rugged 
as  all  outdoors,  and  ea.sy  to  engineer 


into  a  circuit.  It’s  still  expensive  but 
that’s  a  detail  subject  to  rapid  cor¬ 
rection.  Every  engineer  in  the  know 
is  pricking  up  his  ears.  The  tran¬ 
sistor  can  no  longer  be  dismis.sed  as 
a  specialty  item. 

For  the  first  time  in  half  a  cen¬ 
tury  the  electron  tube  has  a  real 
comiietitor,  with  sharp  spurs  and  a 
disposition  to  take  over.  It  promises 
to  establish  whole  new  areas  of  elec¬ 
tronic  engineering,  from  computers 
to  telephone  switching  .systems,  and 
it  will  probably  make  real  inroads 
in  many  existing  applications,  par¬ 
ticularly  military  ones.  We  plan  ex¬ 
tensive  additional  coverage  of  tran- 
si.stor  electronics  in  forthcoming 
i.ssues. 

►  ERROR  .  .  .  We  are  happy  to 
report  that  Haraden  Pratt  has  not 
resigned  as  Secretary  of  the  IRE, 
as  mistakenly  reported  here  last 
month.  Since  his  IRE  duties  in  no 
way  conflict  with  his  new  job  as 
Telecommunications  Adviser  to 
President  Truman,  Mr.  Pratt  is 
still  on  the  job,  where  we  hope  he 
remains  for  many,  many  years. 
Our  apologies  for  the  error. 

►  SCRAP  ...  As  one  of  the  indus¬ 
tries  facing  drastic  curtailment  as  a 
result  of  the  steel  shortage,  elec¬ 
tronics  has  more  than  the  usual 
responsibility  to  get  behind  the 
scrap-collection  drive.  To  maintain 


the  present  capacity  production, 
steel  makers  are  melting  3  million 
tons  of  scrap  a  month,  fifty  percent 
more  than  they  used  at  the  peak  of 
World  War  II.  Big  scrap  items  are 
needed:  obsolete  machinery,  wait¬ 
ing  to  be  junked,  and  production 
left-overs.  So  take  a  look  around 
your  plant  and  its  back  yard.  If 
you’ve  got  scrap,  get  it  in  to  the 
scrap  pile. 

►  COI.OR  LINES  .  .  .  We’ve  just 
come  from  a  look  at  the  new  single¬ 
gun  tricolor  picture  tube  developed 
by  E.  O.  Lawrence,  with  findings  as 
reported  in  the  news  pages  of  this 
issue  (p  146).  Great  confusion 
.seems  to  have  been  created  by  the 
initial  pre.ss  stories  on  this  device. 
So  here’s  a  quickie :  the  .screen  con¬ 
sists  of  1,200  vertical  color-phosphor 
strips,  arranged  in  groups  of  three. 
Behind  it  are  400  vertical  wires 
which  focus  the  electron  beam  on 
one  or  another  of  the  strips.  It’s 
like  the  RCA  tricolor  tube  in  many 
respects,  but  being  based  on  lines, 
rather  than  dots,  it  should  be  ap¬ 
preciably  simpler  to  make.  It  will 
work  on  the  CBS  system  readily,  on 
the  RCA-plus-industry  system  only 
if  considerable  power  is  available 
for  color  deflection.  The  results  are 
at  the  moment  not  impressive  in 
themselves,  but  improvement  is  to 
be  expected.  Full  technical  details 
next  i.ssue. 
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DtT^lopmental  model  oi  junctton  troniittor  illustrated  (black  oblect  with  three  leads  being  held)  as  compared  to  a  6C4  minioture 
triode  ond  an  experimental  model  of  o  two-stage  transistor  amplifier  imbedded  in  clear  plastic.  The  amplifier  has  a  power  goin 

of  90  db  in  the  oudio  range 


The  JUNCTION 
TRANSISTOR 


So  IMPORTANT  does  the  new  FIr.  1.  The  outer  ends  of  the  >rrid  of  a  vacuum  tube;  the  end 

n-p-ti  junction  transistor  ap-  crystal  are  made  of  the  so-called  sections  are  the  emitter  and  col- 

pear  for  the  future  of  all  electronic  negative  or  «-type  germanium,  lector,  corresponding  respectively  to 

development  that  the  editors  of  which  contains  a  particular  tyjw  of  the  cathode  and  anode  of  a  vacuum 

ElK(TR0NIC9  have  prepared  this  re-  impurity  (for  example  arsenic).  tuW.  When  a  signal  current  flows 

view  from  a  recent  Kell  Syntem  The.se  are  joined  by  a  thin  .section  through  the  base  and  the  emitter, 

Teclniiral  Journal  paper'  and  other  of  positive  or  p-type  germanium,  a  larger  variation  in  current  be- 

published  sources,  pending  the  re-  aontaining  a  different  impurity  (  for  tween  collector  and  emitter  results, 

lease  of  more  detailed  information  example  gallium).  The  p-t.vpe  has  The  static  characteri.stics  of 
to  appear  in  forthcoming  issues.  an  e.xcass  of  positive  carriers  (“elec-  Fig.  2.  which  resemble  the  plate 

Two  years  ago  Shockley  of  the  Bell  tron  holes”)  while  the  n-type  has  an  family  of  a  beam-tetrode  vasuum 

Laboratories  descril>ed’‘’ the  theory  excess  of  negative  carriers  (elec-  tube,  indicate  the  degree  of  amplifi- 

of  a  junction  transistor  made  of  a  trons).  cation  thereby  produced.  If  the  col- 

single  crystal  of  germanium,  the  Fllectrical  connections  are  made  lector  current  /,  is  held  constant, 
germanium  being  so  processed  that  to  the  three  .sections  of  the  tran-  very  small  changes  in  emitter  volt- 

the  crystal  is  composed  of  three  sistor  as  shown.  The  center  .section,  age  will  cau.se  enormous  changes 

parts,  as  shown  in  the  drawing  of  called  the  Igise,  corresponds  to  tht  in  collector  voltage  W.  The  amplifl- 
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ThrM  views  oi  the  transistor  amplifier  shown  in  photograph  on  left  page.  Experimental  model  transistors  are  visible  In  the  ampli 
Her  as  white  plastic-covered  beads.  Transformers  and  other  components  are  also  visible.  Unit  will  operate  continuously  for  months 

with  one  penllght  cell  as  sole  power  source  ' 


I\ew  approurli  to  trannistor  design  eliminates  eatwliiskers  in  favor  of  junetion 
between  negative  and  positive  forms  of  germanium.  Major  improvements  over 
the  point'Contaet  transistor  include  lower  noise,  better  stability,  higher  gain  and 
higher  powerdiandling  capacity.  Reliability  and  low  power  eonsnmption  permit 
new  large-scale  applications  now  beyond  range  of  vacuum  tubes 


cation  between  them  may  be  a.>* 
much  a."*  lO.OlM)  times  (8(1  tibi  in 
voltajre  when  the  terminal  imped¬ 
ances  are  such  as  to  develop  the 
maximum  d-c  jrain. 

In  a-c  amplifiers,  the  junction 
transistor  can  jirovide  4(1  to  .50  db 
of  power  ifiiin  l)er  statre.  While 
srains  of  this  order  are  theoretically 
po.ssible  in  vacuum-tube  amplifiers, 
they  are  seldom  achieved  in  prac¬ 
tice.  Moreover,  the  hifrh  t?ain  of  the 
junction  transistor  amplifier  is  ac¬ 
companied  by  unheard-of  efficiency 
in  the  u.se  of  the  applied  voltages 
and  currents,  partly  I)ecause  no  fila- 
ment-heatinjr  jjower  is  recpiired  and 


also  U'cau.se  about  9.5  i(ercent  of  the 
theoretical  maximum  plate-circuit 
efficiency  is  achieved. 

Advantages  Over  Point-Contact 

When  the  transistor  was  first  an¬ 
nounced'  in  1948,  the  device  con¬ 
sisted  of  a  block  of  uniform  >rer- 
manium  on  which  two  pointed  cat- 
whiskers  made  contact.  This  iMiint- 
contact  type  immediately  attracted 
wide  attention  as  a  device  which 
had  potentially  lony  life  and  would 
amplify  without  filament-heatiny 
power,  but  it  failed  to  immediately 
displace  vacuum  tubes  (except  in  a 
few  special  application.s)  becau.se  of 


certain  early  protilems  that  arose. 

First  and  foremost  amony  these 
was  th'‘  hiyh  noise  level,  as  hiyh  as 
50  to  (iO  db  above  the  theoretical 
limit.  Second  was  the  limit  on  the 
fre<pi'-ncy  of  oiK-ration,  to  not  more 
than  a  few  meyacycles.  Thinl,  atid 
most  im|)ortant,  this  transistor 
was  not  rei)roducible  nor  reliable, 
at  least  iti  the  early  desiyns. 
Finally,  its  yain  was  not  appre¬ 
ciably  yreater  than  that  avail¬ 
able  from  vacuum  tul>es,  and  its 
power-handliny  capacity  was  nota¬ 
bly  less  than  that  of  receivitiy-tyi)e 
power  tuljes.  ('(m.se<|uently,  the 
isiint-contact  transistor  is  not  a 
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competitor  to  vacuum  tubes  in  the 
low-level  input  staKes  of  radio  re¬ 
ceivers,  where  low  noise  is  essential, 
nor  in  the  output  stages  where  high 
power  or  voltage  is  essential.  On 
the  other  hand,  current  results  with 
point-contact  transi.stors  show  that 
they  can  now  be  made  on  develop¬ 
mental  level  with  reproducibility  of 
current  vacuum  tubes  and  reliabil¬ 
ity  in  excess  of  that  obtainable  with 
tubes.  Such  transistors  are  finding 
widespread  usage  in  switching  and 
computing  circuits  where  negative 
resistance  and  high-frequency  re¬ 
sponse  are  important. 

The  n-p-n  junction  transistor,  it 
now  appears,  has  removed  all  of 
these  limitations  except  one  (lim¬ 
ited  high-frequency  response)  and 
there  is  every  right  to  hope  that 
this  remaining  limitation  can  be 
overcome  in  time.  As  a  result,  when 
the  problems  of  mass  production  are 
solved,  it  appears  that  the  junction 
transistor  may  compete  directly 
with  receiver-type  vacuum  tubes  in 
virtually  all  applications  involving 
signal  frequencies  lower  than  a  few 
megacycles  and  gain-bandwidth 
products  of  the  order  of  100  me. 
The  extremely  high  efficiency  and 
ab.sence  of  heating  power  fit  it  par¬ 
ticularly  for  applications  involving 
mass  assemblies  of  amplifiers  and 
trigger  circuits,  such  as  electronic 
computers.  Its  ruggedness,  relia¬ 
bility  and  long  life  fit  it  for  parts  of 
the  telephone  .system,  notably  local 
switching  and  subscriber  circuits, 
where  vacuum  tubes  have  hitherto 
never  been  used. 

Noise  and  Stability 

A  recently  developed  theory  of 
noise  in  transistors,  details  of  which 
have  not  yet  been  published,  indi¬ 
cates  that  the  noise  inherent  in  a 
plane  junction  between  n  and  p 


germanium  should  be  substantially 
lower  than  that  associated  with  a 
point  contact.  Measurements  on  the 
n-p-n  junction  transistor  confirm 
this;  in  fact  the  units  thus  far  pro¬ 
duced  have  noise  figures  between 
10  and  20  db  above  the  thermal 
limit.  This  represents  an  enormous 
improvement,  about  150  to  40  db, 
relative  to  the  noise  levels  of  the 
l)oint-contact  type.  While  still  not 
the  equal  of  the  best  vacuum  tubes, 
operating  at  the  same  frequency 
range,  the  theory  indicates  that  a 
reduction  of  noise  figure  to  below 
10  db  can  be  achieved  in  the  junc¬ 
tion  transistor  as  l)etter  techniques 
of  design  and  manufacture  are  de¬ 
veloped.  \ 

Circuit  stability  is  another  note¬ 


worthy  characteristic  of  the  new 
transistor.  In  the  early  point-con¬ 
tact  form,  negative  impedances 
would  develop  in  certain  circuit 
connections.  This  is  not  always  a 
disadvantage,  especially  in  pulse¬ 
handling  circuits  for  switching  and 
computing  applications.  The  junc¬ 
tion  transistor  has  positive  im¬ 
pedances  between  all  terminals, 
whether  connected  in  the  grounded- 
base,  grounded-collector  or  ground¬ 
ed-emitter  circuit.  Resulting  flexi¬ 
bility  of  circuit  design  permits  con¬ 
ventional  input  and  output  circuits. 

Excellent  stability  is  achieved  in 
another  .sense,  the  ability  to  with¬ 
stand  severe  mechanical  shock. 

The  junction  transistor  is  inher¬ 
ently  rugged.  It  consists  of  a  single 
crystal  of  germanium,  about  J-inch 
long,  to  which  are  fastened,  mechan¬ 
ically  and  electrically,  three  leads. 
The  assembly  is  then  covered 
with  a  plastic  shell.  Although  no 
figures  on  shock  resistance  have 
been  published,  it  would  appear 
likely  that  this  a.s.sembly  can  stand 
at  least  as  great  a  shock  as  any 
vacuum  tube,  including  tubes  de¬ 
signed  for  proximity  fuzes.  No 
measurable  microphonism  has  been 
detectefS  in  any  of  the  junction 
transi.stors  yet  built. 

The  power-handling  ability  of  the 


FIG.  2 — Static  collector  eoltaqe  and  current  characterUtici  oi  the  iunction  traneiilor. 
Note  general  limilarity  to  the  plate  iermily  oi  a  beam  tetrode 
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point-contact  transistor  is  severely 
limited  by  heatinir  at  the  contact 
itself,  which  must  be  of  small  area 
and  high  thermal  resistance.  In  the 
n-p-n  junction  transistor,  the  cur¬ 
rents  pass  over  two  interfaces  be¬ 
tween  the  n  and  p  types  of  ger¬ 
manium,  which  may  be  of  substan¬ 
tial  area.  As  a  result,  power  levels 
of  at  least  2  watts  may  be  handled 
in  units  specially  built  for  power 
service.  Mo.st  of  the  transistors  thus 
far  built  are  of  smaller  size  and 
operate  at  tens  or  hundreds  of  milli¬ 
watts  maximum  output  power.  But 
there  appears  to  be  no  fundamental 
bar  to  handling  power  levels  equal 
to  that  of  any  receiver  power  tube. 
As  a  result  a  broadcast-band  re¬ 
ceiver  with  normal  .sensitivity  and 
power  output  can  now  be  built  com¬ 
pletely  without  vacuum  tubes. 

Efficiency  in  the  u.se  of  the  power 
supply  is  far  better  than  that  of  any 
vacuum  tube  ever  built.  The  com¬ 
plete  ab.sence  of  filament-heating 
power  is  evident.  This  accounts  for 
a  saving  of  from  .several  watts  (in 
power  output  tubes)  to  about  50 
milliwatts  (in  hearing-aid  tubes). 
Over  and  al)ove  this,  practically  no 
power  is  lost  in  the  collector  circuit, 
corresponding  to  the  plate  circuit  of 
a  vacuum  tube.  In  cla.ss-A  operation, 
the  theoretical  maximum  plate  effi¬ 
ciency  is  50  percent.  Junction  tran- 
si.stors  operating  class-A  have  effi¬ 
ciencies  as  high  as  49  percent,  and 
similar  high  performance  is 
achieved  in  cla.ss-B  and  C  operation. 

By  far  the  outstanding  property 
of  the  n-p-n  junction  transistor  is 
the  unbelievably  small  level  of 
power  consumption  required  to 
achieve  useful  operation.  Since  the 
static  and  dynamic  characteristics 
are  the  closest  approach  to  the  ideal 
yet  achieved  in  any  electronic  am¬ 
plifying  device,  the  transi.stor  am¬ 
plifier  requires  only  microwatts  of 
power  input  to  amplify  signals  to 
the  level  of  microwatts. 

One  junction  transistor,  oi)erat- 
ing  in  an  audio  o.scillator  circuit, 
will  oscillate  stably  with  a  power 
supply  of  6  microamperes  at  0.1 
volt,  or  0.6  microwatt.  This  is  less 
than  one  millionth  of  the  power  re¬ 
quired  for  the  filament  heater  alone 
in  a  conventional  receiver  tube  (6.3 
volts  at  0.15  amp),  and  is,  in  fact, 
less  power  than  that  developed  by  a 
flea  jumping  once  every  eight  .sec¬ 


OUTSTANDING  PROPERTIES  OF  JUNCTION  TRANSISTORS 


Noise  figure  is  in  range  of  10  to  20  db  at  1,000  cps 
Positive  input  and  output  impedance  for  all  connections 
Power  gain  of  40  to  50  db  per  stage  has  been  obtained 
Class  A  efficiency,  as  high  as  49  percent  of  possible  50  percent 
Extremely  small  in  size,  as  shown  in  illustration 
Relatively  free  from  microphonic  noise  distortion 
Frequency  response  can  be  flat  to  at  least  one  megocycle 
Power  consumption  is  from  one  microwatt  to  several  watts 


onds.  Ridenour’  calls  this  not  flea 
power,  but  “lazy  flea  power”! 

In  applications  where  less  than  a 
milliwatt  of  plate  power  suffices,  the 
power  consumption  is  so  small  that 
junction-transistor  amplifiers  can 
operate  continuously  for  months  or 
years  on  ordinary  small  dry  bat¬ 
teries.  Moreover,  operation  is  quite 
feasible  with  a  total  applied  voltage 
of  from  1  to  2  volts,  so  single-cell 
batteries  suffice. 

frequency  Limitations 

The  important  remaining  limita¬ 
tion  in  the  operation  of  the  new 
transistor  is  frequency  of  opieration 
and  bandwidth.  Since  the  junctions 
between  n  and  p  portions  of  the 
germanium  crystal  are  of  substan¬ 
tial  area,  the  electrical  capacitance 
across  them  is  correspondingly 
large.  Full  gain  is  limited  by  col¬ 
lector  capacitance  in  the  present 
units  to  a  few  kilocycles,  but  by  the 
use  of  appropriate  impedance  mis¬ 
matching,  the  frequency  response 
may  be  extended  uniformly  to  at 
least  one  megacycle.  At  the  moment, 
the  u.seful  upper  limit,  as  deter¬ 
mined  by  transit  time  di.spersion, 
seems  to  be  in  the  vicinity  of  5  me. 

The  frequency  limit  is  imposed, 
in  part,  by  the  fact  that  the  elec¬ 
trons  and  holes  involved  in  the  am¬ 
plifying  action  must  pass  from  the 
emitter  to  the  collector  by  diffusion 
through  the  base  layer.  Thus  the 
thicker  the  la.ver,  the  lower  the  fre¬ 
quency  limit,  the  frequency  varying 
inversely  as  the  .square  of  the  layer 
thickness.  By  producing  thin  base 
layers,  the  frequency  may  be  ex¬ 
tended  upward  rapidly.  Thus  by  a 
reduction  in  layer  thickness  by 
somewhat  more  than  three  times 
relative  to  that  of  present  units,  the 


frequency  limit  could  be  increased 
10  times.  The  bandwidth  limit  im¬ 
posed  by  the  collector  capacitance 
can  also  be  extended  by  several  con¬ 
ceivable  modifications  of  design. 

As  in  other  amplifiers,  the  fre¬ 
quency  limitation  is  mo.st  generally 
expres.sed  as  the  gain-bandwidth 
product.  Computations  for  a 
grounded-base  stage  indicate  that 
the  measured  values  of  capacitance 
and  resistance  will  produce  a  gain- 
bandwidth  product  of  about  120  me. 
The  corresponding  value  for  the 
.same  transistor  in  a  grounded-emit¬ 
ter  stage  is  1,300  me,  and  in  a 
grounded-collector  stage  15  me. 
These  figures  indicate  that  appreci¬ 
able  gain  can  l)e  had  at  values  well 
above  one  me. 

From  the  .standpoint  of  the  de¬ 
sign  and  application  engineer,  it 
should  be  emphasized  that  the  junc¬ 
tion  transistor  is  in  an  early  stage 
of  development  and  that  many  prob¬ 
lems  remain  to  be  .solved  in  the 
production  of  the  units,  particularly 
in  achieving  uniform  character¬ 
istics.  But  the  basic  principle  of 
o|)eration  is  now  well  e.stablished, 
in  theory  as  well  as  practice,  and  it 
can  be  confidently  expected  that  the 
new  transistor  will  extend  mate¬ 
rially  the  range  of  application  of 
electronic  devices. — D.r..F.  and  R.K.J. 
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IDEAS  WHICH  are  responsible  for 
the  design  of  metal  detectors 
are  based  upon  certain  projierties 
of  metals.  These  properties  are: 
relatively  high  density,  electrical 
conductivity,  magnetic  permeability 
and  radioactivity. 

Detection  of  a  material  of  high 
density  may  be  accomplished 
through  the  use  of  either  an  x-ray 
source  and  fluorescent  screen  or  an 
ultrasonic  beam  which  will  be  re¬ 
flected  by  a  discontinuity  in  the 
homogeneity  of  the  material  under 
inspection. 

Radioactive  materials  may  be  de¬ 
tected  w'ith  a  Geiger-Muller  counter 
and  this  method  is  u.sed  in  the  loca¬ 
tion  of  uranium  ore  fields.  It  has 
also  resulted  in  the  design  of  United 
States  Army  Detector  Set  AX/ 
PRS-2,  which  is  used  to  detect 
.American  nonmetallic  land  mines 
by  virtue  of  the  gamma  radiation 
from  the  marker  pellets  contained 
in  these  mines. 

The  industrial  metal  detectors 
under  discussion  are  ba.sed  upon 
either  or  both  the  magnetic  perme¬ 
ability  and  the  electrical  conduc¬ 
tivity  of  the  particles  to  be  located. 

The  introduction  of  one  of  these 
particles  into  an  alternating  mag¬ 
netic  field  results  in  a  distortion 
of  the  symmetry  of  that  field. 
Therefore  a  coil  system  may  be  con¬ 
structed  which  radiates  an  alter¬ 
nating  electromagnetic  field.  This 
field  may  be  called  the  primary  field 
and  should  fill  the  entire  space  that 
is  to  be  inspected.  Any  metallic 
particle  within  this  field  acquires  a 
magnetic  dipole  moment  as  the  re¬ 
sult  of  eddy  currents  and  magnetic 
polarization  induced  in  the  particle 
by  the  primary  field.  The  induced 
magnetic  dipole  will  in  turn  radiate 
a  much  weaker  secondary  field.  The 
.secondary  field  will  induce  a  voltage 
in  the  coil  used  to  radiate  the 
primary  field  and  in  any  other  coil 
which  may  be  placed  within  the 
.secondary  field. 

Coil  Considerations 

The  induced  voltage  may  be 
measured  as  a  change  in  the  im¬ 
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pedance  of  the  exciting  coil,  as  a 
change  in  the  mutual  impedance  of 
two  coupled  coils  in  a  mutual-in¬ 
ductance  bridge  or  simply  as  a  volt¬ 
age  induced  in  another  coil  in  the 
field.  When  a  mutual-inductance 
bridge  is  u.sed,  the  coefficient  of 
coupling  k  is  the  ratio  to  the  geo¬ 
metric  mean  of  the  two  self-induct¬ 
ances  it  connects :  ’  * 


V/.. 


where  .V,  L,  and  L,  are  all  either  in 
microhenrys,  millihenrys  or  henrys. 

The  primary  coils,  connected  to 
the  oscillator  or  other  generator, 
are  usually  connected  .series  aiding. 
The  secondary  coils,  connected 
through  a  matching  transformer  to 
the  input  of  the  amplifier,  are  con¬ 
nected  .series  opposing.  In  this  way, 
the  effect  of  external  electromag¬ 
netic  fields  may  be  balanced  out. 
For  metal  detector  u.se,  the  coils  are 
.so  positioned  that  the  net  coefficient 
of  coupling  k  is  zero.  The  only  ef¬ 
fective  transfer  of  energy  from 
primary  to  secondary  is  through  a 
metallic  particle.  The  coefficient  of 
coupling  between  a  coaxial  spherical 
coil  and  a  resistanceless  sphere  has 
been  calcuhated  to  be  * 

where  a  —  radius  of  the  coil  in  cm, 
b  =  radius  of  the  sphere  in  cm  and 
d  =  distance  between  centers  in  cm. 
The  maximum  inductive  coefficient 
between  coils  by  means  of  a  metallic 
particle  is  this  term  .squared.  Con¬ 
versely,  the  maximum  unbalance 
voltage  induced  in  the  secondary 
coil  system  is  inversely  proportional 
to  the  sixth  power  of  the  distance 
between  coil  and  particle.  The  sensi¬ 
tivity  of  a  metal  detector  falls  off 
very  rapidly  as  this  distance  is  in¬ 
creased. 

These  phenomena  have  several 
interesting  corollaries.  A  conductive 
particle  in  the  field  results  in  energy 
dissipation  and  therefore  decreases 
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FIG.  1 — Voltaqe  induced  In  secondary 
coil  as  a  function  of  frequency 


FIG.  2 — Block  diagram  of  on  ideal 
metal  detection  system 


the  energy  stored  in  the  field.  The 
self-inductance  of  the  coil  produc¬ 
ing  the  field  is  reduced  and  its  re¬ 
sistance  increased  and  the  voltage 
induced  by  the  particle  is  out  of 
phase  with  the  voltage  in  the  excit¬ 
ing  coil.  The  conductive  particle 
acts  like  a  short-circuited  .secondary 
for  the  current  flowing  in  it  de¬ 
pends  on  its  impedance  and  the 
coefficient  of  coupling  with  the  ex¬ 
citing  coil.  The  induced  voltage  is 
proportional  to  the  square  of  the 
frequency  and  therefore  a  high  fre¬ 
quency  is  desirable  for  the  detection 
of  particles  which  are  electrically 
conductive.  However,  maximum 
sensitivity  at  high  frequencies  can 
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DETECTOR  DESIGN 


How  to  design  a  metal  deteetor  for  a  specific  application.  Fundamental  principles,  basic 
ecpiati'ons  and  major  design  factors  are  discussed.  A  typical  <’ommercial  industrial 
detector  is  <lescribed  and  schematic  diagram  presented 


be  achieved  only  in  the  complete 
absence  of  moisture. 

A  ferromagnetic  particle  in¬ 
creases  the  energy  in  the  field  and 
increases  the  self-inductance  of  the 
exciting  coil.  The  voltage  induced  in 
a  mutually-coupled  .secr>ndary  coil 
is  proportional  to  the  frequency  if 
the  particle  is  purely  magnetic,  as 
shown  in  Fig.  1.  However,  in  most 
cases  the  inductive  effect  due  to 
magnetic  permeability  is  opposed 
to  some  extent  by  eddy  currents  due 
to  electrical  conductivity.  If  any 
water  is  present  in  the  space  to  be 
inspected,  a  low  frequency  is  desir¬ 
able  for  the  detection  of  ferromag¬ 
netic  f'articles. 


Theoretical  considerations  in  the 
calculation  of  the  strength  of  the 
magnetic  dipole  moment  may  be 
found  in  the  literature’  '  The  im¬ 
portant  factors  are  the  conductivity 
and  permeability  of  the  particle,  the 
frequency  of  the  current  producing 
the  exciting  field  and  the  depth  of 
current  penetration.  Some  of  the.se 
factors  are  of  course  interrelated, 
such  as  frequency  and  depth  of  cur¬ 
rent  penetration.  If  we  assume  the 
particle  to  be  a  sphere,  the  strength 
m  of  the  induced  dipole  moment  in 
maxwells  per  cm/4it  is 


ir  =  fg  1-  jgi-  tanli  (g  -C  jg) 

(g  •*-  j9<  —  tanh  ig  +  jg 

g  =  X  d  \  ga  f  X  lit  * 

1  —  conductivity  of  sphere  in  mhos, 
a  =  relative  permeability  of  sphere, 
/  =  frequency  of  exciting  field  in 
cps  =  u>/2r.,  d  =  diameter  of  sphere 
in  cm,  V  =  volume  of  spherical  par¬ 
ticle  in  cubic  cm  and  H,  =  magnetic 
field  strength  in  gilberts  per  cm. 

The  voltage  induced  in  a  passive 
secondary  coil  which  is  subject  to 
the  flux  of  the  dipole  moment  is 

e  =  -jw  ( -V  -t-  >1)  t//p  •  //,)  X  !«-• 

where  e  =  induced  voltage  in  volts, 
T  —  volume  in  cubic  cm,  H,  =  mag- 


A  commarcial  metal  detector  uied  ior  inipecdon  of  chewing  gum.  Inipectlng  coil  ie  shown  mounted  on  the  machine  in  about  the  center 

of  the  picture  with  control  box  directly  above  it 
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Table  I — Preferred  Tube  Types  for  Metal  Detectors 


liate  ! 

Watts 

Tube 

Diaai*  Vtiltage 

Ampli- 

Power 

Output,  .Max 

CUaMfi'  Oscillators 

patioD,  Amplifiers 

fication 

.Amplifiers 

One  Rectifiers  Ma 

cation 

Watts 

Factor 

Tube 

Subminia-  : 

Syl  5719 

70 

Syl  5902 

10  Syl  5641  50 

ture  1 

Syl  589S 

70 

Syl  5639 

to 

ii 

Syl  1406A 

70 

Miniature  ;  (jF!  6005 

12  E-P  5670 

35 

GE  6005 

4.5  K-P  5993  70 

r.E  5670 

35 

(;K  5686 

2.7  Ray  6\4W  70 

CE  5751 

70 

T-S  6X4W  70 

OK  581 1 

17 

,  CK  5844 

27 

Ij 

T-S  5687 

17 

Ulass  "k-P  5992 

10  RC  A  5691 

70 

E-P  5992 

4.5  K-P  5852  75 

Types  T-S  S881 

23  RC  A  5692 

20 

T-S  5881 

11.3  F:-P5S38  75 

Bay  6SN7W 

20 

Ray  2C52 

100 

l^riter  RCA  3C33 

30  'RayCK569t 

35 

RCA  3C33 

15  0  5H4-GY  250 

OUss  WK  300B 

40 

WE  300R 

17  5 

Typr»  j 

Syl  (Sylvania),  E-P  (hxiipap-ISoneer),  Hay  (Raytheon),  T-S  (Tung>8(»l),  WK  (Weatern  Electric) 


netic  field  intensity  in  lines  per 
square  cm  caused  by  one  amp  flow¬ 
ing  in  the  primary  coil,  H.  =  mag¬ 
netic  field  intensity  in  lines  per 
square  cm  caused  by  one  amp  flow¬ 
ing  in  the  secondary  coil  and 
{X  +  }Y)  =  complex  variable  which 
may  be  plotted  as  a  function  of  gr/u 
for  arbitrarily  assigned  values  of  u. 

If  the  exciting  coil  and  the  pas¬ 
sive  secondary  coil  form  adjacent 
arms  of  a  mutual-inductance  bridge, 
the  change  of  their  mutual  imped¬ 
ance  in  ohms  resulting  from  the 
introduction  of  the  metal  sphere  is 

aZ  =ju  (  A"  -I-  jY)  I  //  I’  X  10-» 

where  H  |  is  the  magnitude  of  the 
exciting  field  in  the  vicinity  of  the 
sphere. 

The  voltage  induced  in  each  sec¬ 
ondary  coil  by  the  adjacent  primary 
coil  must  be  nullified  by  the  equiva¬ 
lent  pair  of  coils  in  the  opposite 
arms  of  the  bridge.  This  voltage  is 


where  e  =  emf  in  volts,  .1  =  area  of 
cross-section  of  core  in  square  cm, 
N  =  number  of  turns,  R  —  flux  den¬ 
sity  in  gausses,  H  =  magnetic  field 
intensity  in  gilberts  per  cm,  a  =  rel¬ 
ative  permeability,  d  =  diameter  in 
cm  and  t  =  thickness  in  cm. 

Variations  of  the.se  equations  ap¬ 
pear  in  the  literature'  and  enable 


the  computation  of  the  relative  re¬ 
sponse  obtained  from  spheroidal 
particles  or  from  flat  di.sks.  The  lat¬ 
ter  may  be  treated  as  degenerate 
spheroids  with  the  minor  axis  zero. 

All  these  expressions  of  the  vari¬ 
ous  relationships  between  a  mutual 
inductance  bridge  and  the  metallic 
particle  within  its  field  represent 
only  close  approximations.  Many 
variations  of  the  equations  would 
be  required  to  accurately  represent 
various  di.stances  between  the  four 
coils  that  make  up  the  bridge,  the 
distances  l)etween  the.se  coils  and 
the  particle,  resistance  versus  per¬ 
meability  of  the  particle,  the  posi¬ 
tion  of  the  particle  with  respect  to 
the  axes  of  the  coils,  and  so  forth. 
The  equations  should  serve  only  as 
a  guide  to  the  designer,  to  enable 
him  to  judge  the  magnitude  and  di¬ 
rection  of  the  various  parameters 


Maximum  sensltiTity  obtainable  irom 
any  preient  metal  detector  coniiitent 
with  qood  stability 


in  a  relative  rather  than  absolute 
sense. 

Similar  equations  are  available  in 
the  literature  for  the  design  of 
metal  detectors  utilizing  the  change 
in  .self-impedance  of  a  single  coil, 
which  usually  forms  part  of  an  os¬ 
cillatory  circuit.  However,  the  sym¬ 
metrical  mutual-inductance  bridge 
circuit  has  two  major  advantages 
over  the  o.scillator  type  of  metal  de¬ 
tector.  First,  the  coil  symmetry 
results  in  a  balancing  out  of 
changes  in  the  mutual  imjwdance 
of  the  coils  due  to  changes  in  their 
shape  and  position  resulting  from 
temperature  and  humidity  changes. 
The  balancing-out  characteristic 
gives  the  highest  .sensitivity  consis¬ 
tent  with  high  stability.  Second, 
the  resistive  and  reactive  compon¬ 
ents  of  the  bridge  unbalance  cur¬ 
rent  are  easily  separated  and,  as 
will  be  discussed  later,  this  discrim¬ 
ination  may  be  u.sed  to  distinguish 
ferrous  particles  from  nonferrous. 

The  change  in  mutual  impedance 
between  two  coils  in  a  bridge  cir¬ 
cuit  is  a  measure  of  the  change  in 
total  field  energy  and  this  fractional 
change  is  usually  very  small.  The 
SCR-62.5  mine  detector,  for  ex¬ 
ample,  is  responsive  to  a  change  in 
field  energy  of  one  part  in  a  million, 
a  gun  detector  built  .several  years 
ago"  was  sensitive  to  changes  of  one 
part  in  twenty  million  and  a  re¬ 
cently  described  metal  detector*  is 
sensitive  to  changes  in  field  energ>’ 
of  one  part  in  ten  million.  The  lat¬ 
ter  .sensitivity  represents  the  detec¬ 
tion  of  a  sphere  who.se  diameter  is 
one  percent  of  the  coil  diameter. 

Metal  Detector  Elements 

With  these  principles  as  a  basis, 
an  industrial  metal  detector  may 
be  designed  which  is  very  nearly 
ideal,  for  it  may  incorporate  all  the 
l)est  features  of  pre.sent  and  previ¬ 
ous  models.  A  block  diagram  is 
shown  in  P'ig.  2,  and  the  various 
circuits  will  be  discussed  in  the 
order  in  which  they  appear  there. 

An  amplitude-.stabilized  fixed- 
fre<iuency  oscillator  feeds  a  coil  sys¬ 
tem  which  is  arranged  in  the  form 
of  a  symmetrical  mutual-inductance 
bridge.  The  unbalance  voltage  from 
this  bridge  is  amplified  and  fed  into 
a  phase-.selective  detector.  Either 
the  reactive  or  the  resi.stive  com¬ 
ponent  of  the  bridge  current  is 
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made  to  actuate  the  warning  or  re¬ 
jection  device.  Automatic  drift 
compensation  i.s  provided  so  that 
manual  corrections  for  drift  are 
seldom  required. 

The  oscillator  design  must  sat¬ 
isfy  three  requirements:  it  must 
provide  sufficient  power  output,  fre¬ 
quency  and  amplitude  stability 
must  be  reasonably  good  and  the 
design  must  provide  the  correct 
frequency  for  the  particle  material 
and  size  that  is  to  be  detected. 

Adequate  power  output  is  of 
paramount  importance.  In  any 
practical  coil  system,  only  about 
one-(iuarter  of  the  power  put  into 
the  exciting  coils  is  radiated  in  the 
form  of  an  electro-magnetic  field. 
As  a  practical  design  parameter,  a 


FIG.  3 — R«IatiT0-ampUluda  rMpons*  oi 
quadrant  coil  lyitom 


minimum  of  10  w  is  required  for 
detectors  with  apertures  ranging 
from  2  to  6  in.;  20  w  for  apertures 
up  to  one  ft;  40  w  up  to  2i  ft;  and 
about  100  w  for  apertures  up  to  5 
ft.  These  figures  are  based  upon 
the  presumed  ability  of  the  system 
to  detect  spherical  ferromagnetic 
particles  whose  diameter  is  one  per¬ 
cent  of  the  coil  diameter  or  aper¬ 
ture  spacing. 

The  power  requirements  may 
seem  high,  but  it  mu.st  be  remem¬ 
bered  that  amplifier  sensitivity  is 
limited  by  the  ambient  electrical 
noise  level,  which  is  relatively  high 
in  most  industrial  locations.  There¬ 
fore,  the  usable  amplifier  gain  must 
be  complemented  by  high  power 
output  from  the  oscilliitor.  A  well- 
designed  gun  detector  made  for  a 
prison"  u.sed  an  input  to  the  coil 


system  of  1,200  watts.  This  was  for 
a  coil  size  of  6J  by  3  feet.  In  this 
ca.se  the  frequency  used  was  60 
cycles  and  the  power  was  taken  di¬ 
rectly  from  the  115-volt  line.  For 
other  low  audio  frequencies  and 
large  coil  diameters,  a  60-cycle  syn¬ 
chronous  motor  may  be  u.sed  to 
drive  an  alternator  and  d-c  field  ex¬ 
citer  of  the  required  frequency  and 
power  output.  The  use  of  a  motor- 
generator  set  is  generally  advisable 
if  the  required  power  is  more  than 
100  watts  and  the  frecjuency  lies  be¬ 
tween  20  and  2,000  cycles. 

Oseillaior  Design 

For  an  output  of  100  watts  or 
less,  an  electron-tube  oscillator  may 
be  designed  around  one  or  more  of 
the  tube  types  as  shown  in  Table  I. 
This  oscillator  should  be  one  of  two 
types,  and  R-C  or  Wien  bridge  feed¬ 
back  circuit  over  two  stages  plus  a 
driver  and  power  amplifier  stage 
or  a  power  o.scillator  of  the  Hartley, 
Colpitts,  or  Me,acham  type,  ampli¬ 
tude  and  frequency  stabilized.’’ * 

The  second  type  has  a'  much 
simpler  circuit  and  fewer  compon¬ 
ents.  Frequency  stability  does  not 
have  to  be  exceptional  unless  the 
amplifier  following  the  coil  sy.stem 
uses  high-Q  tuned  circuits,  which 
are  usually  undesirable.  Tempera¬ 
ture  and  line-voltage  changes 
should  not  shift  the  o.scillator  fre¬ 
quency  by  more  than  5  percent,  nor 
its  amplitude  by  more  than  2  per¬ 
cent.  Inasmuch  as  the  preferred 
amplifier  characteristic  is  that  of  a 
band-pass  filter,  frequency  shifts  of 
10  percent  may  be  tolerated  if  a 
symmetrical  coil  system  is  used  in 
the  bridge.  The  lamp-stabilized  os¬ 
cillator  and  the  Meacham  circuit 
with  auxiliary  control,  as  described 
by  Edson,  are  both  excellent  for 
this  application. 

Another  practical  source  of 
bridge  power  consists  of  a  full-wave 
rectifier,  an  isolated  re.sonant  cir¬ 
cuit  and  power  amplifier  used  to 
give  a  stable  120-cycle  output.’  Con¬ 
versely,  a  system  consisting  of  a 
regenerative  frequency  divider,®' 
voltage  amplifier,  and  power  ampli¬ 
fier  is  very  satisfactory  if  a  30  or 
even  15-cycle  bridge  supply  is  de¬ 
sired.  These  “oscillators”  have  the 
advantage  of  being  frequency  con¬ 
trolled  simply  and  effectively  by  the 
60-cycle  power  line.  A  voltage¬ 


regulating  input  transformer  may 
be  u.sed  to  give  good  amplitude  sta¬ 
bility. 

The  best  coil  arrangement  for  the 
bridge  is  the  .symmetrical  Felicci 
mutual-inductance  balance  and  the 
variations  of  it  that  have  appeared 
in  the  literature.’  The  two  pairs  of 
coils  should  be  as  nearly  alike  as 
possible  in  size,  materials,  impreg¬ 
nation,  mounting  and  electrical 
characteristics.  If  the.se  require¬ 
ments  are  followed,  the  effects  of 
temperature,  frequency  and  oscil¬ 
lator  amplitude  are  cancelled  out 
and  no  spurious  signals  result  from 
variations  in  these  parameters. 

Shielding  of  the  secondary  coils 
is  sometimes  neces.sary  if  maximum 
sensitivity  is  to  be  achieved,  par¬ 
ticularly  at  the  higher  freiiuencies. 
Care  mu.st  be  taken  to  insure  that 
the  shield  material  has  a  high  elec¬ 
trical  resistivity  in  order  to  keep 
eddy-current  los.ses  from  reducing 
the  .sensitivity  of  the  system. 
Aquadag  or  a  thin  foil  of  nonmag¬ 
netic  stainle.ss  steel  are  good.  A 
completely  circular  form  of  shield¬ 
ing  should  be  avoided  as  it  would 
act  as  a  shorted  turn.  The  Faraday 
.screen  principle  is  preferred  wher¬ 
ever  it  can  be  u.sed. 

The  relative-amplitude  response 
of  the  quadrant  coil  system’  is 
shown  in  Fig.  3  for  a  metallic 


FIG.  4— Frequancy  mponu  oi  bond- 
pau  iiltor 


FIG.  5 — Automatic  drift  componoation 
circuit 
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sphere  passing  through  the  coils 
from  left  to  right.  The  separation 
between  opposite  coils  should  ap¬ 
proximately  equal  the  coil  diameter. 
Few  metal  parts  of  any  size  should 
be  u.sed  within  a  distance  of  the 
coils  equal  to  twice  their  diameter 
and  fastening  screws  should  be  of 
plastic  or  copi)er-nickel  alloy.  The 
latter  material  has  the  greatest 
depth  of  penetration  and  the  least 
reflection  of  the  electromagnetic 
field  of  any  common  metal  with 
high  tensile  strength. 

Impedance  Considerations 

The  pair  of  coils  energized  by  the 
oscillator  are  commonly  known  as 
the  primary  coils  and  tho.se  con¬ 
nected  to  the  amplifier,  the  .second¬ 
ary  coils.  The  output  impedance  of 
the  oscillator  should  be  matched  to 
the  impedance  of  thd  pair  of  pri¬ 
mary  coils,  and  the  input  impedance 
of  the  amplifier  should  be  matched 
to  the  impedance  of  the  pair  of  sec¬ 
ondary  coils.  The  impedances  of 
either  set  of  coils  should  be  deter¬ 
mined  by  the  familiar  e(|uivalent- 
.series-resistance  bridge'"  or,  for  low 
frequencies,  the  approximate  im¬ 
pedances  may  b?  derived  from  the 
following  inductance  formula  which 
is  accurate  to  within  •  10  percent : 

/  _  0.  H  a  *  n  * 

6a  -i-  9  ft  -f-  10  c 

where  />  —  inductance  in  micro- 
henrys,  a  —  mean  diameter  7)f  coil 
in  cm,  ft  =  length  of  coil  in  cm,  c  = 
width  of  coil  in  cm  and  n  =  number 
of  turns. 

Charts  are  available  which  will  en¬ 
able  the  accuracy  of  the  calcula¬ 
tions,  for  low  frequencies,  to  l)e  in¬ 
creased  to  i  1  percent.' 


Design  of  the  associated  ampli¬ 
fier  is  best  done  with  two  separate 
.sections,  each  with  its  own  feedback 
loop,  placed  in  series  but  .sepa¬ 
rated  by  a  band-pass  filter  with  the 
characteristic  shown  in  F’ig.  4.  The 
operating  frequency  .selected  for  the 
sy.stem  should  be  the  center  fre¬ 
quency  of  the  filter. 

The  band-pass  filter  should  be 
made  of  thermally  stable  L  and  C 
components,  well  protected  from 
moisture.  For  the  lower  frequen¬ 
cies,  say  from  25  to  20,000  cycles, 
the  filter  may  be  designed  along 
conventional  lines  with  high-Q  to¬ 
roidal  inductances.  The  basic  design 
may  be  that  of  a  composite  of  low 
and  high-pass  sections,'"  a  narrow 
band-pass  filter  "’  or  a  plate-to-grid 
impedance-transforming  band  fil¬ 
ter."  In  the  latter  case,  however, 
the  rate  of  attenuation  at  the  edges 
of  the  band  will  not  be  as  great  as 
with  the  other  filters. 

F'or  a  system  operating  at  the 
higher  freipiencies,  the  filter  may 
t)e  designed  as  a  regular  r-f  band- 
l>ass  type  of  three  or  four  .sec¬ 
tions." 

In  any  case,  if  the  filter  were  in¬ 
cluded  withi'i  the  feedback  looi>. 
the  resulting  phase  shifts  would 
make  the  amplifier  ipiite  unstable. 

The  use  of  a  band-pass  filter  in 
the  amplifier  is  preferable  to  using 
tuned  stages,  for  then  any  shift  in 
oscillator  freciuency  or  thermal 
drift  of  the  resonant-circuit  ele¬ 
ments  results  in  a  rapid  decrease  in 
sensitivity  and  possible  instability. 
The  insertion  loss  of  a  well-de¬ 
signed  filter  will  be  lietween  2  and  ;? 
(lb.  The  insertion  loss  must  be 
taken  into  account  when  determin¬ 
ing  the  overall  gain  of  the  ampli¬ 


fier,  which  .should  be  between  70 
and  80  db  for  most  industrial  appli¬ 
cations  of  metal  detectors. 

The  amplifier  should  terminate  in 
a  phase-selective  detector.  Phase 
discrimination  between  the  resis¬ 
tive  and  reactive  components  of  tne 
unbalance  voltage  from  the  bridge 
has  several  important  advantages. 
Xo  modern  industrial  metal  detec¬ 
tor  or  mine  detector  should  be  with¬ 
out  this  feature.  The  resistive 
component,  due  to  the  pre.sence  of 
water  and  metals  which  are  not 
magnetic  but  conductive  only,  is  al¬ 
most  9b  deg  out  of  phase  with  the 
inductive  component  due  to  the 
pre.sence  of  ferromagnetic  mate¬ 
rials.  First,  this  relationship  per¬ 
mits  the  detection  of  ferromagnetic 
particles  in  the  presence  of  a  great 
(leal  of  water.  Second,  it  permits 
the  rejection  device  to  be  made  re¬ 
sponsive  to  either  magnetic  or  non¬ 
magnetic  particles,  or  both.  Third, 
it  permits  the  use  of  automatic 
drift  compensation. 

Practical  Types 

Two  examples  of  metal  detectors 
with  phiise  discrimination  are  to 
be  found  in  the  literature.  In  the 
first,  a  mine  detector  has  been  made 
most  sensitive  to  the  resistive  com¬ 
ponent  and  least  .sensitive  to  the 
inductive  components  which  result 
from  changes  of  elevation  above 
slightly  magnetic  ground  or  di.stor- 
tion  of  the  coil  assembly  as  it 
[(asses  over  rough  ground.'’  The 
.sensitivity  of  the  SCR-625  mine  de¬ 
tector  was  limited  by  the  magnetic 
susceptibility  of  the  ground. 

In  the  second  case,*  a  metal  de¬ 
tector  has  been  made  sensitive  to 
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the  inductive  component  and  insen¬ 
sitive  to  the  resistive  in  order  to 
reject  signals  caused  by  the  pres¬ 
ence  of  salt  water. 

Automatic  Drift  Compensation 

Automatic  drift  comi)en.sation, 
sometimes  known  as  automatic 
drift  control,  was  first  used  in  the 
AN  VRS-1  detector  set  for  land 
mines. “  “  The  balancing  circuit  in¬ 
corporates  a  “variometer  tul)e”,  and 
is  shown  in  Fijr.  5.  A  6SH7  is  con¬ 
nected  as  a  resistance-coupled  am¬ 
plifier  stajre  whose  a-c  output  volt- 
atre  may  be  controlled  by  variations 
of  the  d-c  urid  bias.  The  input 
voltajre  is  obtained  from  the  voltage 
drop  across  the  1-ohm  resi.stor  con¬ 
nected  across  the  output  of  the  os¬ 
cillator,  .so  that  this  input  is  always 
proportional  to  the  output  of  the 
o.scillator.  The  cathode  of  the  6SH7 
is  connected  to  a  positive  voltage  of 
about  six  volts  in  the  oscillator 
power  supply,  so  the  tube  is  nor¬ 
mally  biased  to  plate-current  cutoff. 

The  a-c  output  voltage,  which  is 
a  function  of  the  control  bias  volt¬ 
age  obtained  from  the  output  of  the 
main  amplifier,  is  applied  to  the 
secondary  coils  of  the  bridge  circuit 
through  capacitor  C,.  The  reactance 
of  C,  is  large  in  comparison  to  the 
antiresonant  impedance  of  the 
tuned  secondary  coils,  so  the  volt¬ 
age  across  these  coils  is  90  deg  out 
of  phase  with  the  voltage  applied  to 
the  grid  of  the  6SH7.  However,  the 
voltage  applied  to  the  6SH7  grid  is 
in  phase  with  the  current  in  the 
primary  coils  of  the  bridge  and  the 
voltage  across  the  secondary  coils  is 
in  quadrature  with  the  voltage  pro¬ 
duced  by  an  unbalance  in  the  mut¬ 


ual  inductance  of  the  bridge. 

The  effect  of  a  small  voltage  is 
suppre.s.sed  by  a  large  voltage  which 
differs  from  it  by  90  deg  and  the 
voltage  supplied  by  the  6SH7  mini¬ 
mizes  the  effect  of  drift  in  the 
mutual-inductance  balance.  The 
automatic  balance  circuit  tries  to 
maintain  a  constant  unbalance  volt¬ 
age  at  the  input  to  the  main  ampli¬ 
fier.  The  bridge  circuits  should  be 
balanced  while  the  automatic  bal¬ 
ance  is  made  temporarily  inopera¬ 
tive  by  closing  switch  S,.  Then, 
when  S,  is  ojHjned  again,  the  only 
voltage  appearing  across  the  sec¬ 
ondary  coils  will  be  that  produced 
by  the  automatic  balance  tube. 

When  a  reactive  voltage  appears 
across  the  .secondary  coils  due  to 
a  temiwrature  variation,  for  in¬ 
stance,  which  changes  the  relative 
positions  of  any  tw’o  coils,  its  effect 
will  he  neutralized  because  the  in¬ 
crease  in  voltage  will  be  automati¬ 
cally  offset  by  a  decrease  in  the  out¬ 
put  voltage  of  the  6SH7.  This 
compensation  is  effective  only  in 
the  ca.se  of  the  reactive  component 
of  bridge  unbalance,  as  it  is  applied 
here.  The  resistive  component  op¬ 
erates  the  relay  and  signals  the  lo¬ 
cation  of  a  mine.  Of  course,  either 
component  may  be  u.sed;  the  resis¬ 
tive  component  is  cancelled  out  in 
another  drift  compensator  de¬ 
scribed  in  the  literature.* 

The  magnitude  of  this  automatic 
compensation  is  not  unlimited  and, 
as  the  magnitude  of  the  drift  be¬ 
comes  greater,  it  will  l)e  necessary 
to  rebalance  the  bridge  manually. 
The  value  of  automatic  drift  com¬ 
pensation  is  such  that  the  bridge 
may  have  to  be  rebalanced  manually 


only  every  few  days,  instead  of  the 
usual  once  or  twice  a  day. 


A  Commercial  Model 

Schematic  circuits  of  the  KCA 
Electronic  Metal  Detector,  models 
.MD-0725-F4  and  MD-1225-F4,  are 
shown  in  Fig.  6  and  7.  Physically, 
it  is  divided  into  two  sections,  one 
located  above  the  inspection  aper¬ 
ture,  and  the  other  below.  The  bot¬ 
tom  unit  contains  the  o.scillator  and 
its  amplifier  and  the  two  primary 
bridge  coils.  The  top  unit  has  the 
amplifier  and  the  single  secondary 
bridge  coil. 

A  bia.sed  thyratron  is  used  to  ac¬ 
tuate  the  rejection  relay,  which  in 
turn  actuates  the  .solenoid  or  motor 
reversing  switch,  as  previously  dis- 
cus.sed. 

An  interesting  variation  of  these 
models  is  the  special  model  MD- 
02‘20-D2.  in  which  the  inspection 
head  and  the  oscillator-detector 
unit  are  in  .separate  ca.ses  and  may 
be  Iwated  in  places  convenient  for 
each.  Electrically,  the  unit  is  almost 
identical  with  the  MD-0725  and 
MD-1225.  The  many  advantages  of 
a  smaller  inspection  head  are 
obvious. 
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OUTPUT 


Fitleen  pound  microwave  signal  generator,  10  by  5.7S  by  4  inches  in  slxe 


Block  diagram  oi  S  band  generator 


Microwave  Generator 


Portable  3,100-mc  signal  generator  witli  pulsed  or  c-w  output  is  useful  for  field  testing  of 
radar  and  beacon  receivers.  Substituting  crj'stals  in  two  channels  gives  up  to  600-mc  fre- 
(juency  range  without  changing  other  circuit  components 


The  need  often  arises  for  a  port¬ 
able  microwave  sifrnal  source 
suitable  for  field  testing  of  radar 
and  beacon  receivers.  Among  the 
prime  requisites  of  such  a  gener¬ 
ator  are  minimum  size  and  weight 
and  accurate  frequency  calibration. 

Laboratory  oscillators  employing 
klystrons  or  lighthouse  tubes  re¬ 
quire  some  kind  of  frequency-indi¬ 
cating  device  for  accurate  determi¬ 
nation  of  output  frequency.  Since 
inclusion  of  such  equipment  in  a 
portable  set  is  not  practical,  it 

This  artiole  l.s  hast'd  on  a  paper  presented 
at  the  11*50  National  Kleetronlos  cV>nfer- 
€‘nce.  The  Conference  paper  will  appear 
in  }*roc.  XK(\ 


By  W.  F.  MARSHALL 

Jfoilor  lifsenrch  Ktigineer 
liendix  Hudio  IHnsion 
Hendix  .triafioM 
Italtimorr,  Mil. 

is  desirable  to  use  accurate  crystal 
control  of  output  frequency. 

The  signal  generator  to  be  de¬ 
scribed  is  an  adaptation  of  the 
method  of  frequency  generation 
employed  by  the  Bureau  of  Stand¬ 
ards  and  the  MIT  Radiation  Labor¬ 
atory'  to  a  portable  instrument  suit¬ 
able  for  field  test  work.  The  unit 
can  be  adapted  for  u.se  with  any 
system  where  microwave  power  re¬ 
quirements  are  modest,  with  little 


increase  in  over-all  dimensions  and 
no  appreciable  loss  in  portability. 

The  generator  consists  of  a  three- 
tube  r-f  section,  a  three-tube  modu¬ 
lator  section  and  a  three-tube  power 
supply.  The  r-f  unit  consists  of  a 
dual  triode  crystal  oscillator  operat¬ 
ing  near  50  me,  followed  by  two 
stages  of  frequency  multiplication. 
The  resulting  signal  is  applied  to  a 
silicon  crystal  multiplier  mounted 
in  a  standard  S-band  crystal  mixer. 

Output  from  the  mixer  provides 
an  S-band  signal  of  accurately 
known  frequency.  For  receiver 
testing,  which  is  the  primary  use  of 
the  present  unit,  a  pulsed  signal 
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with  Crystal  Control 


is  normally  desired  and  provision  is  staire.  By  usinfr  a  quartz  crystal  crystal  in  the  grid  circuit  of 

made  for  internal  generation  of  a  as  the  cathode-coupling  impedance,  the  grounded-grid  amplifier,  thus 

modulating  pulse.  the  feedback  will  be  of  the  proper  achieving  a  grounded-grid  condi- 

For  convenience  in  oscilloscopic  phase  and  maximum  magnitude  at  tion  only  at  the  series  resonant  fre- 

testing  of  receivers,  a  suitable  sync  the  series-resonant  frequency  of  the  quency  of  the  crystal.  At  other 

source  is  provided  with  a  variable  crystal.  At  all  other  frequencies  frequencies  the  degeneration  pro¬ 
delay  between  the  output  sync  pulse  the  loop  gain  and  phase-shift  con-  vided  by  the  high-impedance  grid 
and  the  modulator  pulse.  For  max-  ditions  will  forbid  oscillation.  circuit  forbids  oscillation.  Cathode- 

imum  utility,  provision  is  made  for  coupled  feedback  is  provided  by  a 

use  of  an  external  trigger  for  syn-  requency  »  abi  i  y  capacitor  with  the  over-all  opera- 

chronization  with  other  system  This  type  oscillator  is  greatly  im-  tion  essentially  the  same  as  previ- 
components.  mune  to  changes  in  tube  character-  ously  described. 

The  cathode-coupled  series-mode  istics,  operating  voltages  and  stray  Some  simplification  in  circuitry 
oscillator  has  been  found  ideally  circuit  impedances.  Both  the  input  is  provided  by  the  Cressman  oscil- 
suited  to  operation  of  crystals  at  and  output  impedances  of  the  amp-  lator  in  multiple-channel  operation, 
harmonics  of  their  fundamental  lifier  are  low,  less  than  200  ohms,  a  in  that  one  crystal  terminal  may  be 
mode.  This  o.scillator  originally  pro-  criterion  which  analysis  will  show  grounded  and  switching  accom- 
posed  by  Butler’  and  further  devel-  to  enhance  frequency  stability,  plished  at  the  other  terminal.  Such 
oped  by  Goldberg  and  Crosby*  con-  Operation  of  the  crystal  at  its  ser-  an  oscillator  will  run  only  at  the 
sists  of  a  grounded-grid  amplifier  ies  or  low-impedance  mode  will  fundamental  and  odd  harmonics, 
driving  a  cathode  follower.  Out-  minimize  the  effect  of  variation  in  The  oscillator  employed  by  the 
put  of  the  cathode  follower  is  circuit  constants.  author  is  essentially  that  of  Cress- 

in  the  proper  phase  to  supply  posi-  A  recent  proposal  by  H.  Cress-  man  and  is  shown  schematically  in 
tive  feedback  to  the  grounded-grid  man  of  Bendix  Radio  places  the  Fig.  1.  A  dual  triode  is  employed 
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as  the  oscillator.  The  plate  tank  of 
the  Kfounded-grid  stage  is  a  slug- 
tuned,  seven-turn  coil  on  a  0.5-in. 
Bakelite  form  resonated  by  stray 
capacitance.  The  high  L  to  C  ratio 
plus  the  lossy  iron  core  results  in  a 
broad-band  plate  impedance  capable 
of  providing  adequate  gain  to  sus¬ 
tain  oscillation  over  the  desired 
band  of  50  to  51.666  me.  The  broad¬ 
band  amplification  also  increases 
the  over-all  stability  of  the  oscil¬ 
lator  since  loop  phase  shift  will  only 
vary  slowly  with  frequency. 

Amplitude  limiting  is  provided 
by  grid-leak  bias  on  the  cathode- 
follower  stage.  The  crystal  circuit 
uses  an  ordinary  toggle  switch  for 
channel  selection.  A  33,000-ohm 
resistor  shunting  the  crystal  pro¬ 
vides  a  d-c  return  for  the  grid  and 
is  large  enough  to  prevent  oscilla¬ 
tion  in  the  absence  of  a  crystal. 

Output  may  be  taken  from  the 


FIG.  3  Pulse-modulated  r-i  doubler 
and  output  staqe 


FIG.  4 — Circuit  wareiorms:  (A)  sync 
pulse  irom  pulse-repetition-ire<iuency 
oscillator;  (B)  delay  multivibrator  out¬ 
put  showing  iiring  oi  triggered  block¬ 
ing  oscUlotor  on  trailing  edge;  (C) 
modulator  output  pulse;  (D)  generator 
output  with  strong  signal  input  and  age; 
(E)  generator  output  at  low  slgnol-to- 
noise  ratio,  srith  no  age 


oscillator  at  several  points,  includ¬ 
ing  the  plate  of  Vm,  the  cathode  of 
V,*  or  the  plate  of  F,,.  In  the  last 
case  the  plate  load  may  be  a  band¬ 
pass  circuit  tuned  to  a  still  higher 
harmonic  of  the  cry.stal  frequency, 
thus  permitting  the  generation  of 
crystal-controlled  signals  at  fre¬ 
quencies  upward  of  200  me  in  a 
single  stage. 

Resistor  Load 

Output  necessarily  falls  off 
rapidly  with  increased  multiplica¬ 
tion  and  a  resistor  load  provides 
output  at  the  50-mc  level.  The  re¬ 
sistor  is  small  enough  to  have  a 
negligible  effect  on  the  output  im¬ 
pedance  of  the  cathode  follower  or 
upon  the  magnitude  of  the  feed¬ 
back  voltage  and  large  enough  to 
provide  .some  gain  for  driving  the 
following  stage. 

Only  discreet  selected  frequen¬ 
cies  are  available  from  such  an  os¬ 
cillator  but,  in  cases  where  operat¬ 
ing  frequencies  are  definitely 
specified,  cry.stals  may  be  .selected 
accordingly.  No  limitation  to  two 
channels  of  operation  is  impo.sed. 
Turret  .selection  of  cry.stals  for  ten 
or  more  channels  is  entirely  feas¬ 
ible.  The  range  of  frequency  cov¬ 
erage  is  limited  by  the  tuning 
range  of  the  plate  coils  in  the  o.scil- 
lator  and  multiplier  stages.  Cov¬ 
erage  at  S-band  of  600  me  is  practi¬ 
cal  with  the  present  circuit. 

The  oscillator  output  is  R-C 
coupled  to  a  conventional  tripler 
stage,  a  6AK5  operated  approxi¬ 
mately  class  C,  as  shown  in  Fig.  2. 
The  plate  load  of  the  tripler  is  a 
two-turn  slug-tuned  coil  resonated 
by  stray  capacitance  and  suffi¬ 
ciently  broad-band  to  cover  the 
range  of  150  to  155  me  without  re- 
tpiiring  retiming.  Bias  for  this 
stage  as  well  as  the  following  stage 
is  obtained  from  a  bleeder  across 
a  regulated  negative  power  supply. 

Output  of  the  tripler  is  R-C 
coupled  to  the  grid  of  a  doubler 
stage  which  .serves  as  a  modulated 
output  amplifier,  shown  in  Fig.  2 
and  3.  The  output  tube  is  a  6AS6 
pentode,  chosen  for  its  sharp-cut- 
off  suppressor-grid  characteristics 
as  well  as  its  excellent  uhf  capa¬ 
bilities.  For  c-w  operation  the  sup- 
pres.sor  is  returned  to  the  cathode 
and  the  tube  operates  as  a  conven¬ 
tional  doubler.  For  pulsed  opera¬ 


tion,  the  suppressor  is  returned 
through  a  resi.stor  to  a  bias  well 
below  cut  off. 

A  positive  pulse  supplied  to  the 
suppre.s.sor  permits  the  tube  to  con¬ 
duct  for  the  duration  of  the  pulse. 
The  requirements  imposed  upon  the 
modulating  pul.se  are  less  severe 
than  would  be  the  case  for  plate 
modulation,  particularly  if  suffi¬ 
cient  pul.se  amplitude  is  available 
to  drive  the  suppressor  well  above 
ground. 

Control  of  the  output  signal 
strength  is  made  possible  by  a  po¬ 
tentiometer  in  the  screen-grid  cir¬ 
cuit  of  the  6AS6.  The  drive  sup¬ 
plied  to  the  crystal  is  thus  set  by 
the  level  of  the  screen  voltage,  and 
smooth  control  of  the  output  volt¬ 
age  at  S-band  is  available  over  a 
range  of  at  least  70  db  with  an  or¬ 
dinary  wire-wound  potentiometer. 

Use  of  a  wave-guide-below-cut- 
off  attenuator  in  the  output  line 
was  termed  unnecessary  since  no 
means  of  measuring  power  input 
to  the  attenuator  is  provided.  The 
plate  circuit  of  the  output  stage  is 
a  single-turn  slug-tuned  self-reso¬ 
nant  coil  normally  tuned  to  the  cen¬ 
ter  of  the  operating  band  of  300  to 
310  me.  The  output  is  loop- 
coupled  to  the  crystal  multiplier. 
The  coupling  loop  and  plate  coil  are 
wound  concentrically  on  a  0.5-in. 
Bakelite  form. 

Crystal  Multiplier 

The  final  multiplication  to 
S-band  is  accomplished  by  rectifica¬ 
tion  of  the  300  to  310-mc  signal  by 
a  1N21C  silicon  crystal  mounted  in 
a  standard  S-band  coaxial  mixer 
assembly.  Input  to  the  crystal  is 
from  the  i-f  output  jack  of  the  as¬ 
sembly.  The  S-band  output  is  re¬ 
covered  from  the  jack  normally 
used  for  local  o.scillator  injection  in 
a  microwave  superheterodyne  re¬ 
ceiver.  The  stub-supported  o.scil¬ 
lator  injection  line  serves  as  a  filter 
to  remove  low-frequency  compo¬ 
nents  from  the  output. 

The  variable  oscillator  injection 
probe  provides  a  means  of  setting 
the  maximum  S-band  output  ob¬ 
tainable.  Lesser  outputs  are  ob¬ 
tained  by  controlling  the  screen 
voltage  of  the  output  stage.  The 
remaining  connection  to  the  mixer 
as.sembly  provides  a  d-c  path  for 
the  crystal  through  a  milliammeter 
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to  Kround.  Crystal  current  may  be 
monitored  in  the  c-w  position  to 
jfive  a  rough  approximation  of 
power  output  based  on  a  previous 
calibration. 

Modulator 

The  modulator  section  of  the 
generator  provides  the  necessary 
internal  trigger,  pulse  delay  and 
modulator  pulse  to  drive  the  sup¬ 
pressor  of  the  r-f  output  stage.  In¬ 
ternal  sync  is  provided  by  a  con¬ 
ventional  free  -  running  bl<x-king 
oscillator  using  one  section  of  a 
12AT7  dual  triode,  I’,,  in  conjunc¬ 
tion  with  a  pulse  transformer. 

Pulse  repetition  rate  is  variable 
from  200  to  800  pps  by  means  of 
a  potentiometer  in  the  grid-return 
lead  of  the  oscillator.  Two  wind¬ 
ings  of  the  pulse  transformer  are 
used  for  a  1-to-l  plate-to-grid  feed¬ 
back  loop.  A  third  winding  is  used 
to  drive  the  second  section  of  the 
12AT7  as  a  cathode  follower. 

The  cathode  follower  output  is  a 
positive  pulse  of  approximately  100 
volts  amplitude  and  0.75-;j..sec  dura¬ 
tion.  The  negative  overshoot  would 
terminate  the  period  of  the  delay 
multivibrator  prematurely  and  is 
accordingly  clipped  by  a  1X34  di¬ 
ode,  as  in  Fig.  4.  The  pul.se  is  fed 
to  a  panel  jack  as  a  sync  pulse  for 
auxiliary  equipment  and  also  to  the 
grid  of  a  delay  multivibrator, 

A  .second  panel  jack  provides  for 
use  of  an  external  input  trigger 
where  such  operation  is  more  de¬ 
sirable.  A  switch  selects  the  trig¬ 
ger  source  and  disables  the  internal 
pul.se-rate  oscillator  when  external 
.sync  is  used. 

The  delay  generator  is  a  cathode- 
coupled  one-shot  multivibrator  us¬ 
ing  a  12AU7  dual  triode.  The  input 
.section  is  bia.sed  off  by  the  high 
cathode  potential  of  the  normally 
conducting  output  section.  The  ar¬ 
rival  of  a  trigger  pulse  at  the  grid 
of  V  generates  a  negative  square 
wave  in  the  plate  circuit  which  cuts 
off  F,,  for  a  period  determined  by 
a  variable  R-C  combination  in  the 
grid  circuit  of  that  tube. 

The  width  of  the  positive  square 
wave  at  the  plate  of  \\,  may  be 
varied  from  approximately  1  to 
300  jisee  with  the  circuit  constants 
shown.  The  plate  load  of  V«  is 
chosen  as  a  compromise  between 
fast  rise  time  and  adequate  pulse 


amplitude.  The  particular  multivi¬ 
brator  used  was  chosen  because  the 
output  plate  is  not  coupled  to  any 
other  tube  element.  The  timing 
process  is  unaffected  by  the  load. 

In  addition  to  the  normal  load  re¬ 
sistor,  the  plate  circuit  of  V\,  con¬ 
tains  the  plate  winding  of  the  mod¬ 
ulator  blocking  o.scillator.  The 
positive-output  square  wave  is  dif¬ 
ferentiated  by  the  combination  of 
the  plate  load  resistor  and  the 
transformer  inductance.  The  trail¬ 
ing  edge  of  the  .square  wave  thus 
provides  a  sharp  negative  trigger 
in  the  plate  circuit  of  F„,  a  12AU7 
connected  as  a  bia.sed  oscillator.  A 
1-to-l  coupling  to  the  grid  of  V,, 
with  appropriate  phase  reversal  in¬ 
itiates  a  cycle  of  o.scillation  and  pro¬ 
duces  a  l-;ji.sec  pulse  of  100  volts 
amplitude,  as  in  Fig.  4. 

A  fixed  bias  of  —20  volts  pre¬ 
vents  a  free-running  condition  in 
the  mmiulator.  The  output  pul.se  is 
coupled  through  an  i.solating  cath¬ 
ode  follower  to  the  pulse — c-w  selec¬ 
tor  switch  for  use  in  modulating 
the  suppressor  of  1%. 

The  blocking  o.scillator  described 
will  generate  pulses  with  a  maxi¬ 
mum  duration  of  about  3  asec, 
limited  by  the  low-frequency  re- 
spon.se  of  the  pulse  transformer. 
Variation  of  the  pulse  width  by  a 
panel  control  is  impractical.  How¬ 
ever,  the  pre.sent  unit  was  designed 
with  a  specific  microwave  system  in 
mind  for  which  a  fixed  pulse  width 
is  desirable. 

Test  Results 

Teats  have  been  conducted  with 
the  completed  generator  on  an 
S-band  receiver  with  very  satisfac¬ 
tory  results.  The  output  signal 
necessarily  contains  a  large  number 
of  frequencies,  chiefly  harmonica  of 
the  300  to  310-mc  output  and  a 
number  of  beat  frequencies  at  in¬ 
tervals  of  50  me.  Some  type  of  pre¬ 
selection  is  desirable  in  order  to 
utilize  a  specific  output  harmonic. 
For  use  with  equipment  not  having 
preselection,  an  external  transmis¬ 
sion  cavity  tunable  over  the  oper¬ 
ating  range  of  the  signal  generator 
may  be  required. 

Output  voltages  of  12  mv  into  a 
50-ohm  receiver  have  been  obtained 
with  15  ma  of  rectified  cry.stal  cur¬ 
rent  referred  to  a  c-w  basis.  To 
date  no  crystal  failures  have  oc¬ 


curred  despite  the  rather  large 
peak  currents  being  passed.  Oper¬ 
ation  over  a  100-mc  S-band  is  pos¬ 
sible  by  selection  of  the  proper 
crystal.  No  retuning  of  the  three 
band-pas.s  plate  loads  is  necessary. 

A  panel  meter  for  monitoring 
crystal-multiplier  current  is  pro¬ 
vided  and  serves  as  a  tuning  indi¬ 
cator  when  the  generator  is  oper¬ 
ated  in  a  c-w  condition.  Crystal 
current  also  provides  a  rough  indi¬ 
cation  of  the  output  power  avail¬ 
able. 

Frequency  checks  indicate  an  ac¬ 
curacy  of  at  least  0.002  percent 
in  the  S-band  output.  The  pulse 
repetition  rate,  though  not  usually 
critical,  has  very  acceptable  sta¬ 
bility.  A  change  of  10  volts  in 
supply  voltage  produces  a  1-pps 
change  in  the  800-pps  rate.  The 
delay  between  sync  pulse  and  the 
modulator  output  pul.se  does  not  re¬ 
quire  any  great  stability.  However, 
only  ±  1  jjusec  variation  is  produced 
by  dz  10  volts  variation  in  plate 
supply. 

The  author  wishes  to  express  his 
appreciation  for  the  assistance 
and  advice  of  James  F.  Gordon  in 
the  development  of  this  instrument 
and  to  C.  C.  Bath  and  G.  W.  Clev¬ 
enger  for  suggestions  as  to  circuit 
arrangements. 
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Television 
Streaking  Test  Set 


Adjustable  square-wave  generator  makes  possible  a  point-to-point  test  of  television  facili¬ 
ties  and  lines  without  tying  up  camera  chain  ami  other  valuable  equipment.  Response  of 
poorly  adjusted  facility  shows  up  as  smear  or  streak 


The  operation  of  a  television 
broadcasting  system  compris¬ 
ing  more  than  the  minimum  of  local 
studios,  master  control  center,  and 
adjoining  transmitter  requires  in¬ 
terconnecting  facilities  of  varying 
natures  and  complexities.  Even  the 
simplest  of  these  interconnections, 
such  as  a  passive  coaxial  cable,  can, 
under  adverse  but  not  unusual  cir¬ 
cumstances,  cause  certain  distor¬ 
tions  in  the  television  signal  that  it 
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is  transmitting.  The  more  elalwrate 
arrangements  commonly  encount¬ 
ered  in  remote  studio  and  network 
operations  include  numerous  ampli¬ 
fiers  and  clampers  in  the  coaxial  or 
radio-relay  wide-band  transmission 
■system. 

Television  engineers  are  well 
aware  that  certain  rather  stringent 
criteria  must  be  satisfied  if  faithful 
reproduction  of  video  signals  is  to 
be  accomplished.  The  wide  range 


of  variable-amplitude  frequencies 
comprising  the  composite  picture 
signal  must  be  protected  from  fre¬ 
quency  distortion,  phase  distortion, 
and  introduction  of  transient  dis¬ 
tortions,  among  others.  The  degree 
to  which  a  transmission  medium 
satisfies  these  criteria  is  a  good 
measure  of  its  suitability  to  opera¬ 
tion  in  television  service. 

Customary  methods  of  testing 
systems  for  frequency  and  phase 


FIG.  1 — Inlarconneclion  of  Torlous  unit*  in  the  itreakinq  set 
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When  the  teeter  U  led  into  a  prcperly  adiueted  equipment, 
the  pattern  on  the  monitor  ecope  is  a  perfect  rectangle.  Note 
the  associated  wavelorm  scope 


improperly  adjusted  or  faulty  eideo  facility  will  show  o 
streaky  or  smeared  pattern  on  the  monitor  as  attested  by  poor 
waveform  on  lower  scope 


distortion  and  transient  resjjonse 
are  tedious,  time-consiiminfr  and 
often  require  considerable  equip¬ 
ment  of  laboratory  caliber  that 
must  be  .skillfully  used.  The  results 
of  such  orthodox  testinfr  usually 
are  a  set  of  plotted  curves  of  the 
system  characteristics.  Analysis 
of  these  curves  with  eventual  evalu¬ 
ation  may  give  significant  indica¬ 
tion  of  the  system’s  ability  to  carry 
faithfully  a  television  signal.  In  the 
end,  however,  it  is  the  actual  criti¬ 
cal  viewing  of  a  suitable  jiicture  or 
pictures  that  truly  reveals  the 
worth  of  the  system.  A  purely  ob¬ 
jective  analysis  does  not  always 
conform  with  the  behavior  of  the 
.system  under  the  acid  test  of  video 
tran.smission. 

Of  the  previously  mentioned 
characteristics  of  a  system,  some  of 
the  most  difficult  to  verify  in  objec¬ 
tive  measurements  are  low-fre¬ 
quency  phase  shift  and  transient 
response.  In  some  instances  the 
phase  characteristic  may  affect  pic¬ 
ture  quality  to  a  greater  degree 


than  poor  frequency  respon.se.  The 
degradations  resulting  from  these 
factors  appear  as  streaking,  smear¬ 
ing,  shading,  white-  or  black-follow¬ 
ing,  or  ringing,  of  varying  degree 
and  character.  Transient,  pha.se, 
and  low-frequency  response  can  lie 
deemed  satisfactory  or  unsatisfac¬ 
tory  by  noting  whether  black-  or 
white-following,  streaking  or 
smearing,  or  large-area  shading  oc¬ 
cur.  The  presence  of  improper 
terminations  and  ringing  likewise 
are  immediately  discernible  to  the 
practiced  ob.server. 

Unfortunately,  this  desirable 
means  of  testing  requires  an  icono¬ 
scope,  monoscope,  or  other  camera 
chain  to  originate  the  video  signal. 
In  general,  this  is  not  a  satisfactory 
arrangement  for  prolonged  and 
varied  usage.  The  originating 
equipment  is  large,  heavy  and  ex¬ 
pensive.  Round-robin  checks  orig¬ 
inating  and  terminating  at  the 
.same  point  cannot  always  be  relied 
upon  because  of  cancellation  and 
balancing  effects  over  outgoing  and 


incoming  circuits.  It  is  usually 
much  more  illuminating  to  make 
point-to-point  tests  along  any  size¬ 
able  transmission  circuit.  This 
procedure  makes  highly  impractical 
the  u.se  of  camera-originated  video 
signals. 

The  television  streaking  test  set, 
for  which  the  block  diagram  is 
shown  in  Fig.  1,  was  designed  to 
provide  a  video-type  signal  for  u.se 
in  checking  transmitter  feed  lines, 
r-f  or  coaxial  video  relay  circuits, 
and  in  other  locations  where  the 
overall  transmission  characteris¬ 
tics  are  to  be  observed.  It  gives  a 
rapid  indication  of  smearing, 
streaking,  and  transient  response. 
It  was  constructed  in  the  NBC 
laboratories  and  is  ba.sed  upon  work 
previously  done  by  J.  J.  Jan.sen  and 
.1.  V\’.  Rieke  at  Bell  Telephone  Lab¬ 
oratories.  It  is  light  in  weight  and 
may  be  rack  mounted  or  installed 
in  a  modified  airplane  luggage  type 
suitcase.  A  companion  chassis  con¬ 
tains  an  electronically  regulated 
power  supply  that  may  be  similarly 
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rack  mounted  or  carried  in  an  iden¬ 
tical  suitcase. 

Synchronized  Square  Wave 

Ks.sentially,  the  set  delivers  to 
t  he  system  under  test  a  square-wave 
impulse  properly  synchronized  with 
and  accompanied  by  horizontal  and 
vertical  blanking  and  synchroniziiiK 
information.  The  output  of  the  sys¬ 
tem  is  then  viewed  on  a  suitable 
kinescope  and  oscilloscope  monitor. 
The  appearance  of  the  test  signal 
on  a  kinescope  will  be  a  white  rec¬ 
tangle  of  variable  dimensions  and 
position  on  a  dark  backjrround.  A 
minimum  of  one  input  signal  is  re¬ 
quired  for  operation.  This  mini¬ 
mum  condition  is  met  by:  a  com¬ 
plete  positive  composite  si^rnal;  or 
positive  or  negative  blankin>r;  or 
positive  or  nefrative  supersync;  Any 
of  these  three  inputs  will  result  in 
a  u.sable  test  signal,  includiiiK 
blanking  but  without  supersync.  In 
order  to  furnish  a  complete  com¬ 
posite  waveform,  either  both  blank- 
injr  and  supersync  of  either  polarity 
or,  alternatively,  a  positive  com¬ 
posite  signal  and  either  polarity  of 
supersync  must  be  fed  into  the  test 
set. 

\ 

Referring  to  the  block  diajrram 
I  KiK-  1>  and  schematic  (Fi>r.  2) 
it  will  be  seen  that  there  is  a  total 
of  twenty-four  miniature  tubes  in 
the  streakinjr  test  set  proper. 
Blankinp  and  supersync  incominjr 
are  fed  to  individual  triode  sections 
of  I’,  where  etpial  amplitude  but 
op|)osite  phase  outputs  may  be 


taken  from  cathodes  or  plates  by 
spdt  switches.  This  arrangement 
makes  possible  the  u.se  of  either 
polarity  of  input,  becau.se  a  positive 
pulse  polarity  must  be  maintained 
at  the  grids  of  V’j  and  T,.,.  Pentode- 
connected  I'j  amplifies  the  blanking 
pulses  and  applies  them  to  three 
points:  to  Vj  and  its  succeeding 
blanking-signal  string;  to  V,  and 
its  succeeding  line-signal  .string; 
and  to  an  integrator  circuit  and  its 
succeeding  field-signal  string. 

Following  out  from  F,,  whose 
grid  bias  (and  conseciuently  gain) 
is  varied  by  means  of  the  blanking 
amplitude  potentiometer,  the  blank¬ 
ing  pulses  are  mixed  with  super¬ 
sync  and  video  test  signals  in  the 
plate  circuits  of  F,.  The  resulting 
composite  is  then  amplified  in  the 
power  stage  Fj.  The  jieak-to-peak 
output  is  adjusted  by  feeding  the 
output  into  a  load  of  approximately 
d  to  75  ohms. 

Meanwhile  the  amplified  blanking 
pulses  are  feeding  into  F«  and, 
through  an  integrator  circuit,  to 
F,:.  The  respective  horizontal  and 
vertical  pulses  are  differentiated 
and  amplified.  The  following  three 
tubes  in  both  the  horizontal  and 
vertical  strings  comprise  a  modified 
cathode-coupled  monostable  multi¬ 
vibrator.  Four  such  multivibrators 
are  employed  in  the  test  set.  This 
circuit  is  desirable  because  it  is 
capable  of  generating  short  rec¬ 
tangular  i)ulses  of  adjustable  width. 
The  duration  or  width  of  the  pulse 
is  altered  by  adjustment  of  the  grid 


voltage.  Only  a  negative-trigger 
impulse  of  proper  amplitude  will 
actuate  the  circuit,  and  for  each 
trigger,  one  rectangular  pulse  is 
generated.  Now,  in  the  succeeding 
stages,  F„  and  F,„  which  in  turn 
feed  the  .second  horizontal  multi¬ 
vibrator  group,  the  line  pulses  of 
variable  width  formed  in  the  first 
horizontal  multivibrator  are  differ¬ 
entiated  and  amplified.  This  pro¬ 
cessing  produces  two  trigger  im¬ 
pulses,  one  positive  and  one  nega¬ 
tive. 

The  positive  impulse  that  is  jiro- 
duced  by  the  leading  edge  of  the 
multivibrator  pulse,  which  in  turn 
is  initiated  by  the  leading  edge  of 
horizontal  blanking,  is  seen  to  be 
fixed  in  time  relation.  The  differ¬ 
entiated  negative  impulse,  however, 
is  not  fixed  in  position,  because  it 
is  formed  from  the  trailing  edge  of 
the  adjustable  width  horizontal 
pulse.  Within  limits,  this  negative 
trigger  impulse  can  thus  be  made 
to  appear  anywhere  in  the  time  in¬ 
terval  of  one  scanning  line.  This, 
then,  is  the  horizontal  position  de¬ 
termining  device.  The  negative 
trigger  sets  off  the  second  horizon¬ 
tal  or  width  multivibrator  through 
the  gate  tube  F,..  The  duration  of 
the  pulses  from  this  section  is  ad¬ 
justed  in  a  manner  similar  to  that 
for  the  previous  multivibrator. 
These  pulses  comprise  the  actual 
video  portion  of  the  test  signal. 

Vertical  Blanking 

The  vertical  blanking  pulses  are 
treated  similarly  in  a  pair  of  multi¬ 
vibrators  that  .set  vertical  position 
and  height.  The  amplified  final 
vertical  pulse  is  used  as  a  keying 
voltage  api)lied  to  the  screen  of  the 
gate  in  the  horizontal  string.  Thus 
it  may  lie  seen  that  the  second  hori¬ 
zontal  multivibrator  can  be  trig¬ 
gered  only  during  time  periods  in 
each  field  when  the  keyer  increases 
the  voltage  on  the  screen  of  F,,,  the 
gate  tube. 

Returning  now  to  the  video  test 
signal  composed  of  a  rectangular 
pulse  of  voltage  occurring  at  a  par¬ 
ticular  time  in  certain  lines,  it  is 
seen  that  mixing  of  this  pulse, 
blanking  and  supersync  takes  place 
in  the  plate  circuit  of  V',,.  The 
resulting  composite  signal  is  ampli¬ 
fied  in  F,  for  application  to  the 
system  under  test. 


CompUl*  rack-panel  equipment  in  carrying  cate  (left)  with  atiociated  regulated 
power  supply  operating  irom  117-t  outlet  (at  right) 
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The  streaking  test  set  contains 
ei^rht  controls  and  four  switches. 
The.se  permit  wide  latitudes  of  ad¬ 
justment  in  most  of  the  components 
of  the  composite  signal.  The  poten¬ 
tiometer  labeled  WRTICal  position 
times  the  vertical  position  multivi¬ 
brator  to  commence  operation  at 
practically  any  location  of  the  field. 
The  IIKIGHT  control  determines  the 
duration  of  operation  fortheheiprht 
multivibrator,  after  it  has  been 
trijrRered  on  by  the  vertical  posi¬ 
tion-determining  pulse.  The  heiprht 
of  the  white  rectanjrle  can  be  made 
nearly  to  fill  the  viewinj?  raster.  Of 
course,  the  size  must  be  confined  to 
active  lines,  and  .s*i  if  a  larffe  rect¬ 
angle  is  desired,  it  must  be  de¬ 
creased  in  height  if  its  position  on 
the  raster  is  lowered  or  raised  to 
the  point  where  it  mijrht  spill  over 
into  the  vertical  blankinir  portion. 
Two  controls  labeled  HORIZONTAL 
POSITION  and  width  perform  simi¬ 
lar  functions  in  the  strinir  of  hori¬ 
zontal  multivibrators.  A  reasonably 
larire  latitude  of  width  and  left- 
riifht  movement  of  the  white  bar 
permits  checkinir  at  numerous 


fundamental  freipiencies. 

A  Bla.nking  or  contrast  control 
adjusts  the  amplitude  of  the  bar 
siynal  by  altering  its  excursion  into 
the  white  direction.  Blanking  am¬ 
plitude  and  SUPERSYNC  amplitude 
potentiometers  affect  the  amplitude 
of  their  respective  pulses  as  they 
appear  on  the  output  waveform. 
Something  of  a  master  or  overall 
level  adjustment  is  the  OUTPUT 
LEVEL  control  that  alters  the  total 
peak-to-iK‘ak  voltajre  of  the  com¬ 
posite  signal  without  affectinjr  the 
percentage  relationships  of  the  in¬ 
dividual  components  to  each  other. 

Two  of  the  switches  select  plate 
or  cathode  outputs  from  inverting 
triode  amplifiers  fed  by  incoming 
blankint;  and  supersync.  This  func¬ 
tion  is  neces.sary  to  assure  proper 
polarity  of  these  pulses  in  the  out¬ 
put  as  well  as  proper  polarity  of  the 
tri^jrer  pulses  formed  from  blank- 
injr.  A  third  selector  switch  places 
the  video  clipper  circuits  in  opera¬ 
tion  for  use  on  an  incoming  com¬ 
posite  sijrnal  when  blankinir  and 
supersync  are  not  separately  avail¬ 
able.  In  some  instances  it  was 


found  that  a  proportionately  larire 
amount  of  blankinir  level  was  re- 
(|uired  and  so  a  toirirle  switch  for 
altering  the  value  of  the  blankinir- 
amplifier  plate  load  was  installed. 

Testing  of  a  video  tran.smission 
facility  such  as  a  coaxial  cable  or 
r-f  link  circuit  reciuires  use  of  a 
picture  monitor  known  to  have  good 
frequency  and  transient  response. 
In  addition,  a  good  waveform  mon¬ 
itor  may  be  u.sed.  The  streaking 
te.st  .set  is  put  into  operation  at  the 
sending  end  of  the  circuit,  prefer¬ 
ably  with  blanking  and  supersync 
inputs.  A  local  monitor  is  used  to 
view  the  outgoing  bar  and  to  assist 
in  desired  positioning,  height  and 
width,  as  well  as  level  setting.  At 
the  receiving  end  the  artificial  video 
signal  composed  of  the  l>ar  is 
viewed  and  the  amount  of  smearing, 
streaking,  or  transient  condition 
ascertained.  Variation  of  the 
height  and  width  of  the  bar  at  the 
.sending  end  serve  to  alter  the 
fundamental  of  the  video  signal  to 
permit  exploration  of  system  re¬ 
sponse  over  an  extended  range  of 
frequencies. 
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Radio  Frequency 


How  the  aeeeleratioii  of  heavy  particles  up  to  a  few  hundred  uiillioii  electron  volts  is 
most  economically  produced  in  the  f-m  cychitron.  l)esi<;n  and  <M>nstruction  of  the  oscil¬ 
lator  and  modulator,  connected  h\  transmission  lines,  is  of  interest  to  communications 
cnfiineers  huildin;:  hroad-hand  vhf  circuits 


Variable  capacitor  to  produce  f  m.  Note  capacitance  takeoii  at  left 


The  principle  of  accelerating 
charged  particles  to  hiirh  ener- 
pies  by  constraining  them  to  travel 
in  circular  orbits  by  means  of  a 
transverse  maynetic  field,  and  then 
applyiny  to  a  yap  in  their  path 
a  relatively  low  voltaye  synchron¬ 
ous  with  the  rotation  of  the  parti¬ 
cles,  was  suyyested  by  E.  ().  Law¬ 
rence  in  19:50.  Machines  of  this 
type  have  been  used  as  hiyh-eneryy 
accelerators  since  shortly  there¬ 
after,  and  are  commonly  called 
cyclotrons.  Their  basic  elements  are 
a  maynet  and  a  hiyh-fre(iuency  yen- 
erator.  The  maynetic  field  usually 
appears  between  two  horizontal  cir¬ 
cular  pole  tips,  and  the  acceleratiny 
yap  is  formed  by  two  enclosed  half¬ 
cylinders  very  much  like  a  pill  box 
cut  in  half.  From  the  resultiny 
shape,  they  are  usually  called  dees. 
The  ions  to  be  accelerated  are 
formed  near  the  mechanical  center 
of  the  system. 

From  the  simple  equations  of  mo¬ 
tion  it  may  be  shown  that  the 
angular  frequency  of  the  rotating 
particle  is 

la  =  eH/mc  radians  per  sec  (1) 

where  //  is  the  magnetic  field,  in 
gauss ;  e  is  charge  inesu ;  m  is  mass 


FIG.  1 — Sid*  view  of  the  de*  and  cavity 
of  the  cyclotron 


of  the  particle  in  grams;  and  c  is 
the  velocity  of  light. 

Thus  if  the  mass  is  constant, 
there  is  a  constant  value  of  <u  for  a 
given  value  of  //.  This  is  the  cyclo¬ 
tron  resonance  frequency. 

In  fixed-frequency  cyclotrons,  the 
high-fretjuency  generator  problem 
is  chiefly  that  of  attaining  high 
voltaye  across  the  dee  yap  (50  to 
200  kv).  Occasional  slight  depar¬ 
tures  from  the  cyclotron  resonance 
frequency  are  tolerable  so  long  as 
this  high  voltage  is  maintained.  If 
operation  free  from  parasitic  or 
other  undesirable  modes  is  obtained 
and  suitable  measures  are  taken  to 
permit  gas  discharges  to  occur 
without  overloading  the  generator, 
the  performance  is  considered  satis¬ 


factory.  Hence,  the  design  of  the 
radio  frequency  portion  of  the  c-w 
cyclotron  is  a  straightforward  prob¬ 
lem  in  radio  engineering. 

F-M  Machines 

The  fixed-frequency  machines  are 
limited,  however,  to  energy  levels 
where  relativistic  changes  in  mass 
are  negligible,  since  if  m  is  a  vari¬ 
able  in  Eq  1,  the  relationship  be¬ 
tween  0)  and  H  is  dependent  on  the 
velocity  of  the  particle.  It  is  impos¬ 
sible  to  use  a  fixed  compensating 
change  in  //  with  radius  because 
the  ion  beam  would  be  defocu.sed. 
Thus  to  pa.ss  this  limit  it  is  neces¬ 
sary  to  vary  the  field  and/or  the 
frequency  synchronously  with  the 
mass  change.  For  heavy  particles 
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Complete  r  l  setup  with  dee  in  ploce  between  moqnet  poles.  Cathode  line  at  riqht  and  plate  ot  leit 


accelerated  to  a  few  hundred  mev, 
it  is  more  economical  to  keep  the 
field  constant  and  vary  the  fre¬ 
quency,  the  amount  of  fre(iuency 
chanjje  depending  mainly  on  the 
particle  beinj?  accelerated  and  the 
final  energy  desired.  Machines  oper¬ 
ating  in  this  fashion  are  called 
synchrocyclotrons  or  f-m  cyclotrons. 

From  Eq  1  may  lie  derived  the 
relation 

^2) 

where  /  is  frequency  in  megacycles; 
//  is  field  in  gauss;  and  E  is  the 
total  energy  of  the  particle  in  mev 
including  the  rest  energy. 

In  the  Harvard  machine,  //  at 
the  center  of  the  gap  is  16,400 
gauss.  When  accelerating  protons 
(re.st  energy  938  mev)  the  initial 


generator  frecpieiicy  is  2.5  me.  If  the 
final  energy  is  1,073  mev  (.assum¬ 
ing  a  kinetic  energy  of  1:5.5  mev  is 
imparted  to  the  particle),  and  //  at 
the  end  of  the  orbit  is  9.5  i)ercent 
of  the  center  field,  then  the  final 
frequency  is  20.7.5  me.  The  field 
ta|)ers  slowly  downward  from  the 
center  .so  that  the  resulting  con¬ 
figuration  provides  a  vertical  restor¬ 
ing  force  that  tends  to  keep  the 
particles  focused  in  the  central 
plane. 

Theory  indicates  that  the  dee 
voltage  may  be  as  low  as  1  kv  in  a 
.synchrocyclotron,  but  for  high  av¬ 
erage  beam  currents  and  possible 
c-w  operation,  the  Harvard  genera¬ 
tor  is  designed  to  achieve  dee  volt¬ 
ages  above  20  kv.  It  is  al.so  desir¬ 


able  to  have  the  dee  voltage  rise  as 
the  fre(iuency  is  decreased. 

In  addition  to  the  above  basic 
requirements,  the  design  of  the  r-f 
generator  is  governed  to  a  great 
extent  by  the  mechanical  design  of 
the  cyclotron.  The  desired  r-f  load 
is  the  ion  beam,  but  the  major  por¬ 
tion  of  the  actual  load  is  the  dee 
structure  and  its  associated  ele¬ 
ments.  Since  extremely  high  gap 
voltages  are  not  required,  a  single 
dee  working  against  ground  or  a 
dummy  dee  can  l>e  u.sed,  thus  allow¬ 
ing  more  free  space  for  ex|)eri- 
mental  gear. 

The  dee  geometry  shown  in  Fig. 
1  is  such  as  to  make  it  a  high- 
capacitance,  low-impedance  load. 
Since  this  is  incompatible  with  the 
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FIG.  3'  Determination  oi  L„  and  efiective  Cu  is  possible  irom  curve  A.  Desired 
capacitonce  change  is  obtained  by  using  curve  fi  in  addition 


requirements  of  hiKh  voltajre,  the 
system  is  made  resonant  by  adding: 
inductance,  thus  achieving  high  im¬ 
pedance  and  high  Q.  In  fixed  fre¬ 
quency  machines  any  difficulty  that 
this  high  Q  engenders  is  more  than 
comiHjiisated  by  the  large  resonant 
step-ui)s  obtainable,  permitting  ex¬ 
tremely  high  dee  voltages  with  rea¬ 
sonable  driving  voltages.  In  the  f-m 
cyclotron,  however,  since  it  is  this 
circuit  that  must  be  excited  over  a 
broad  frequency  range,  the  high  Q 
po.ses  a  problem.  Broad-banding 
would  result  in  low  dee  voltage, 
large  power  re«|uirements  and  cir¬ 
cuit  comjdexity,  particularly  since 
it  appears  in  practice  that  the  theo¬ 
retical  minimum  dee  voltage  must 
be  considerably  exceeded  for  satis¬ 
factory  operation.  Accordingly,  it 
was  decided  to  tune  the  dee  circuit 
directly,  using  a  type  ;K'21  tube 
in  a  grounded-grid  Hartley  os¬ 
cillator  circuit. 

The  tuning  may  be  done  in  .sev¬ 
eral  way.s — mechanically  by  means 
of  a  variable  capacitor,  or  electron¬ 
ically.  The  latter  would  be  desir¬ 
able,  but  for  dee  voltages  in  the 
order  of  20  kv,  14,000  kva  of  reac¬ 
tive  power  is  required  at  the  peak 
of  the  modulation.  It  is  relativel.v 
easy  to  design  a  variable  capacitor 
with  a  dissipation  fiictor  of  0.0001. 
which  would  give  a  power  loss  for 
the  above  conditions  of  1.4  kw.  Un¬ 
fortunately  no  electronic  device  is 
available  with  efficiency  high 
enough  to  keep  the  losses  within 
reason. 

Mechanical  Modulator 

A  variable  capacitor  prt*sents  dif¬ 
ficult  problems  even  though  its  use 


FIG.  2 — Lumped  circuit  equiTalenl  oi 
dee  (A),  and  variation  ueinq  tuned 
■tub  (B) 


seems  the  best  expedient.  On  one 
hand,  the  high  voltages  involved  in¬ 
dicate  that  the  capacitor  should 
operate  in  a  gotnl  vacuum,  pre.sent- 
ing  such  problems  as  rotating  seals 
and  bearings  in  vacuum.  On  the 
other,  the  currents  are  so  high  that 
if  even  a  small  fraction  follows  an 
alternative  brush  path  to  ground 
through  bearings  rather  than  flow¬ 
ing  through  the  capacitance  take¬ 
off  provided,  breakdown  of  .sealing 
and  lubricating  compounds  may 
result,  with  conse()uent  bearing  and 
vacuum  failure.  In  addition,  the 
capacitor  must  he  extremely  effi¬ 
cient.  It  may  be  required  to  operate 
in  a  strong  magnetic  field,  so  the 
design  must  inhibit  eddy  current 
los.ses.  Fortunately  the.se  problems, 
when  recognized,  can  be  solved 
without  too  much  compromise. 

As  indicated,  the  dee  capacitance 
across  which  it  is  desired  to  main¬ 
tain  a  high  r-f  voltage  may  be  made 
part  of  a  high-impedance  circuit  by 
shunting  inductance  across  it.  The 
dee  could  also  be  extended  as  a  uni¬ 
form  transmission  line  to  become  a 
quarter-wave  resonator.  At  first 
glance  it  might  appear  that  the  lat¬ 
ter  course  would  result  in  higher 
dee  voltage,  since  the  voltage  ampli¬ 
tude  on  a  shorted  line  acting  as  an 
inductance  for  resonating  the  dee 
capacitance  would  rise  only  to  a 
value  equal  to  the  sine  of  its  electri¬ 
cal  length,  taking  the  voltage  at  the 
lip  of  the  quarter-wave  resonator 
as  the  normalizing  value. 

The  important  criterion,  however, 
is  the  amount  of  power  required  to 


maintain  a  given  voltage  on  the  dee 
and  this  depends  upon  the  lo.s.ses  in 
the  system.  A  comparison  between 
the  losses  of  the  extended  section  of 
a  uniform  line  beyond  the  dee  and 
the  losses  of  alternative  inductive 
elements,  not  neglecting  the  effects 
of  constrained  current  i)aths,  indi¬ 
cates  the  relative  merits.  This  choice 
is  also  governed  by  the  mechanical 
problems,  which  lent  support  to  the 
use  of  two  shorted  coaxial  stubs  as 
the  tuning  elements.  Electrically 
the  u.se  of  two  stubs  permits  the 
.separation  of  the  output  and  excita¬ 
tion  circuits  of  the  oscillator  and 
also  gives  a  longer  stub  length  for 
a  given  surge  impedance,  this  being 
desirable  for  a  wide  range  of  non- 
critical  oscillator  adju.stments. 

To  keep  losses  low,  the  outer  con¬ 
ductor  diameter  is  made  as  large  as 
the  vacuum-tank  dimensions  permit 
and  the  inner  conductor  diameter  is 
determined  in  the  Harvard  machine 
chiefly  by  mechanical  considera¬ 
tions.  The  resulting  stubs  have  a 
characteristic  impedance  of 
ohms.  While  this  value  is  not  op¬ 
timum,  the  large  dimensions  yield 
a  Q  of  11,000. 

Scale-Model  Oscillator 

The  dee  may  be  considered  a 
lumped  capacitance,  since  it  is  only 
0.1-wavelength  long.  If  this  as¬ 
sumption  is  made,  the  circuit  may 
be  represented  as  in  Fig.  2A,  where 
Lb  is  the  internal  and  L  the  external 
inductance.  For  this  system 

1/f  =  VFnff.. -ri).  .3) 

As  noted  above,  the  dee  design  is 
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dictated  almost  entirely  by  the  cy¬ 
clotron  requirements,  and  while  a 
jf(K)d  approximation  of  its  capa¬ 
citance  may  be  calculated,  L,.  is  not 
so  easily  estimated.  For  this  reason, 
and  also  because  a  critical  study  of 
the  performance  of  the  oscillator 
seemed  desirable,  a  half-scale  mmlel 
of  the  dee  and  vacuum  tank  was 
built.  Movable  shorts  were  provided 
in  the  stubs  so  that  the  external 
inductance  could  be  varied.  The 
equivalent  circuit  for  this  structure 
is  shown  in  Fijr.  2B,  where  a  sinjrlP 
coaxial  stub  of  variable  len>rth  S 
represents  the  effect  of  the  two 
stubs  in  parallel.  For  this-circuit 

\/p  =  W  <1,(^1...+ 

where  .S  <  <  X  (4) 

It  may  be  shown  that  a  plot  of 
versus  1/-  yields  a  straijrht  line  of 
slope 

^  4ir=Co^ 

where  c  is  the  velocity  of  lijrht 
Such  plots  were  made  for  the 
half-scale  modt*l  and  later  for  the 
full-.scale  machine.  These  showed 
the  expected  correlation  and  per¬ 
mitted  a  determination  of  L,  and  ef¬ 
fective  Cb,  the  latter  from  the  slope 
and  L..  from  the  1  /-  interceid  (see 
curve  -t  of  Fijr.  3).  The  value  of  L, 
may  also  be  determined  by  extend¬ 
ing  the  curve  to  intercept  the  S 
axis.  The  required  change  in  capa¬ 
citance  for  a  desired  fre(iuency 
.swinjr  may  then  be  determined 
grai)hically  as  shown  in  Fijr.  3, 
curve  B.  For  this  construction  a 
minimum  capacitance  ( for  the 
added  variable  capacitor)  of  50  p/if 
is  assumed  by  makinjr  the  starting 


frequency  about  4  percent  hijfher 
than  the  upper  desijrn  value  of  20 
me  or  actually  27  me.  The  ordinate 
yields  the  maximum  stub  len>rth  for 
this  fretpiency,  and  the  slope  of  the 
line  throujrh  L,.  and  the  point  deter¬ 
mined  by  the  stub  length  and  the 
lowest  desired  freipiency  >:ives  the 
total  capacitance  re(|uired.  The  dif¬ 
ference  between  the  two  capacitance 
values  is  the  amount  necessary  for 
the  modulation  if  the  additional 
capacitance  were  placed  at  the  dee. 

For  .several  reasons  it  is  undesir¬ 
able  to  put  the  variable  capacitor  at 
the  dee  lip.  Chief  amon^'  these  is 
the  problem  pre.sented  by  eddy  cur¬ 
rents  induced  in  movitiK  metal  parts 
by  the  stronxr  magnetic  field  in  the 
rejrion  of  the  dee.  While  it  is  true 
that  the  capacitor  could  be  made  of 
nonconductinK  material  except  for 
thin  conductiiijr  skins,  this  construc¬ 
tion  is  fraKile  and  costly. 

Modulation  Capacitor  Design 

The  frequency  modulation  can  bt 
accomplished  erually  well  by  means 
of  a  variable  caVacitor  connected  to 
the  dee  throujrh  a  section  of  trans¬ 
mission  line.  This  .scheme  not  only 
trets  the  capacitor  into  a  region  of 
weaker  magnetic  field,  but  also  re¬ 
quires  a  lower  maximum  capaci¬ 
tance.  It  can  be  shown  that 

('k  =  cot  '(«  i-  /l/i  '  w/f,  ')■ 

The  values  are  a  =  cot  ‘  Z.:  C. 

=  desired  effective  capacitance; 

=  required  terminatinjr  capaci¬ 
tance:  and  /  =  len^rth  of  line  of  im¬ 
pedance  Z.^ 

A  plot  of  this  relation  is  shown 
in  Fig.  4  for  the  conditions;  C,  = 
500  ;x|xf  at  20  me,  C,  --  50  ;x;xf  at  26 
me;  and  Z.,  =  70  ohms.  For  a  length 


of  20  inches  the  ratio  of  C,  to  C«  is 
approximately  2  to  1.  This  stub 
lenKth  is  used  and  a  capacitance  of 
254  x'xf  maximum  achieves  the  de¬ 
sired  frequency  .swing. 

.At  the  position  of  the  rotating 
capacitor  the  magnetic  field  is  2,000 
gauss,  which  is  still  high  enough  to 
give  trouble  from  eddy  currents. 
Further  to  relieve  this  difficulty,  the 
capacitor  is  made  of  silver-plated 
Inconel,  an  alloy  having  a  resistivity 
about  80  times  that  of  copper.  Its 
con.struction  is  illustrated. 

Whether  transmission  lines  or 
.some  other  means  of  connecting  the 
tube  to  the  re.sonant  dee  circuit  are 
used,  the  resulting  feedback  loop 
must  have  a  wide-band,  constant- 
jjhase  characteristic.  If  the  pha.se 
varies  over  the  band,  the  dee  circuit 
will  have  to  detune  sufficiently  to 
.satisfy  the  phase  criterion  for  oscil¬ 
lation.  When  the  required  detuning 
is  considerable,  lower  dee  voltage 
and  efficiency  will  result. 

Dee-Osciflator  Connection 

Resonant  transmission  lines  are 
admirably  suited  for  use  as  wide¬ 
band  constant-phase  transformers 
with  reasonably  low  losses.  Some 
characteristics  of  these  lines  are  in¬ 
dicated  in  F'ig.  5. 

An  analytical  expression  for  the 
effect  of  a  termination  different 
from  the  characteristic  impedance 
at  various  line  lengths  may  be  read¬ 
ily  obtained  and  in  the  general  case 
where  Z^  is  complex,  the  pha.se  shift 
is 


,  Hk  tanfU  ,, 

O  =  tan  1  ,  V  V  *an  St 

*+  iio  «  tan  pi 

Two  line  sections  of  approxi- 


FIG.  4 — Stub  lenqth  Terius  rsquirad  larminal  capacitanca  lor 
a  rapraaantativa  cyclotron  oacillator 


Pt 


FIG.  S  Phaia  charactarlstica  of  a  tranamiiaion  Una  undar 
▼arioui  conditions  of  tarminotion 
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FIG.  6  Schematic  circuit  o!  the  oscillator 
(A)  showing  connection  to  the  dee.  and 
qualitative  phase  and  amplitude  behavior 
of  the  circuit  (B) 


FIG.  7 — Plate-line  resonances  owing  to 
harmonic  components 


mately  180  degrees  each  are  used. 
On  the  line  connecting  the  plate  of 
the  tube  to  the  resonant  system,  the 
real  component  of  the  terminating 
impedance  reflected  from  the  dee  to 
become  the  plate  load  and  the  reac¬ 
tive  component  due  to  the  tube  ca- 
inicitance  are  both  of  favorable 
magnitude  to  give  good  phase  be¬ 
havior  with  the  78-ohm  line  used. 
The  cathode  circuit,  however,  has  a 
low  ecpiivalent  resistance  and  so 
requires  additional  low  reactive 
loading  by  means  of  a  phasing  ca- 
I)acitor  to  attain  the  desired  char¬ 
acteristics. 

The  final  circuit  and  its  qualita¬ 
tive  |)hase  behavior  are  shown  in 
h'ig.  6.  Since  the  i)hase  is  constant 
enough  over  a  considerable  range  of 
line  length,  a  length  of  plate  line 
can  be  chosen  that  helps  in  achiev¬ 
ing  the  desired  amplitude  variation 
with  fre(iuency,  as  shown  in  Fig. 
(>15  where  a  given  r-f  plate  voltage 
results  in  higher  voltage  delivered 
to  the  dee  circuit  at  the  lower  fre¬ 
quency. 

Arrangement  of  Components 

The  cabinet  containing  o.scillator, 
filament  transformer,  and  ancillary 
ai)paratus  is  built  upon  a  wheeled 
dolly  that  allows  removal  of  the  dee. 
The  r-f  section  of  the  cabinet  is 
divided  horizontally  by  a  co|)per 
sheet  that  acts  as  a  ground  plane 
and  isolates  the  output  and  excita¬ 
tion  circuits.  A  flexible  copper  disk 
is  connected  to  the  ring  grid  seal 
and  forms  one  terminal  for  sixteen 
100-/i/if  vacuum  capacitors,  the 
other  terminal  being  the  ground 
plane.  The  reactance  of  these  capaci¬ 
tors  is  sufficiently  high  to  re<iuire 
an  r-f  choke  for  isolating  the  grid 
leak.  Three  sides  of  the  cabinet  and 
a  vertical  copper  sheet  together 
with  the  cabinet  top  and  bottom 
complete  the  r-f  enclosure  illus¬ 
trated. 

The  cathode  line  enters  from  the 
top  and  connects  to  the  phasing 
capacitor  and  to  a  special  isolating 
capacitor,  which  also  serves  as  the 
cathode  bypass.  The  plate  line  en¬ 
ters  from  the  side,  at  the  bottom  of 
the  cabinet. 

Initial  Adjustments 

When  the  oscillator  was  first 
tested  with  no  magnetic  field  and  no 
vacuum  the  .system  oscillated  well 


and  with  considerable  power  ca¬ 
pacity  at  2(>  me.  .A  temporary  modu¬ 
lating  capacitor  was  arranged  on 
the  capacitor  stub  and  the  behavior 
of  the  circuit  over  the  desired  fre¬ 
quency  range  was  studied.  Poor  op¬ 
eration  was  obtained  over  the  low- 
frequency  portion  of  the  range  and 
various  line  lengths  and  values  of 
phasing  capacitor  were  tried  with 
indifferent  success.  At  this  time  the 
cathode-isolating  capacitance  con¬ 
sisted  of  four  .,000-/ipf  nickel-elec¬ 
trode  vacuum  capacitors,  and  the 
system  showed  unwarranted  sensi¬ 
tivity  to  their  number  and  position. 
They  were  removed  from  the  circuit 
and  the  cathode  bypass  capacitor, 
which  consiste  !  of  two  commercial 
mica  units,  was  made  to  perform 
the  isolating  function  as  well.  There 
was  immediate  and  gratifying  im- 
jirovement,  apparently  owing  to 
decrea.sed  losses  and  better  phase 
behavior. 

Since  it  is  inconvenient  to  con¬ 
nect  the  plate  line  to  the  dee  system 
at  a  point  where  the  impedance  is 
higher  than  about  1,000  ohms,  this 
impedance  appears  as  a  less-than- 
optimum  plate  load  when  trans¬ 
formed  by  the  line,  because  of  the 
foreshortening  resulting  from  the 
plate-ground  capacitance.  The  metal 
air  manifold  around  the  plate  seal 
was  replaced  with  one  of  plastic  and 
impi*oved  operation  resulted  due  to 
the  effect  of  reduced  circulating 
currents  and  higher  plate  loading. 

With  these  changes,  the  circuit 
o.scillated  over  the  desired  range, 
but  the  o.scillations  became  inter¬ 
mittent  at  the  ends  of  the  range 
and  at  two  places  in  between.  The 
bursts  of  oscillation  were  at  120 
cycles  and  .synchronous  with  the 
line  voltage.  It  developed  that  at  the 
low  d-c  plate  voltages  used  during 
the  tests,  magnetron-type  cutoff  of 
the  space  current  was  occurring 
from  the  magnetic  field  of  the  fila¬ 
ment  itself.  Raising  the  plate  volt¬ 
age  al)ove  a  critical  minimum  re¬ 
moved  this  difficulty,  since  this 
minimum  was  well  below  the  ex¬ 
pected  operating  value. 

Plots  of  dee  voltage  versus  fre- 
(juency  showed  a  droop  at  the  ends 
of  the  range  and  two  major  dips. 
The  latter  occurred  at  about  22  me 
and  23.6  me  and  could  be  moved  up 
or  down  the  frequency  scale  with 
changing  length  of  plate  line.  These 
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dips  are  ascribed  to  the  followintr 
eflfect:  The  tube  is  operated  with  a 
plate  current  pulse  about  140  de¬ 
grees  long.  The  current  then  has  a 
second-harmonic  component  whose 
amplitude  is  69  percent  of  the 
fundamental  and  a  third  harmonic 
31  percent  of  the  fundamental. 

The  first  of  these  can  excite  the 
fifth  harmonic  of  the  plate  line, 
which  occurs  at  about  47  me,  and 
the  other  can  excite  the  seventh 
harmonic  at  about  66  me.  These  fre¬ 
quencies  cannot  appear  at  the  dee 
owing  to  the  high  Q  of  the  .system, 
but  the  effect  is  shown  qualitatively 
in  Fig.  7.  Los.sy  wave  traps  tuned  to 
47  and  66  me  reduced  the  impedance 
appearing  in  the  plate  circuit  at 
these  frequencies  and  also  reduced 
the  dips  to  an  acceptable  value.  The 
dips  would  be  further  reduced  at 
high  modulating  frequencies  by  the 
high  Q  of  the  tuned  circuit. 

From  the  exi)erience  at  other  uni¬ 
versities,  it  had  been  expected  that 
trouble  would  occur  when  the  oscil¬ 
lator  was  operated  with  the  dee 
tank  evacuated  and  the  magnetic 
field  present.  As  had  been  predicted, 
discharges  in  the  tank  prevented  the 
dee  voltage  from  rising  l)eyond  100 
volts  or  so.  These  di.scharges  have 
been  variou.sly  ascribed  to  resonant 
secondary-emitted  electrons,  Phil¬ 
lips  ionization  gage  effects,  and 
other  mechanisms. 

Berkeley  workers  had  .solved  this 
problem  by  insulating  the  dee  so 
that  a  d-c  bias  could  be  applied  that 
would  provide  a  sweeping  field.  The 
Harvard  machine  was  built  with 
this  necessary  contingency  in  mind, 
but  first  a  grid  of  wires  insulated 
from  the  r-f  .system  and  to  which 
a  d-c  bias  could  l)e  applied  were 
tried.  These  wires  were  installed 
with  some  difficulty  owing  to  the 
geometry  of  the  dee  and  its  stubs, 
but  they  did  indeed  reduce  the  dis¬ 
charges.  Each  wire,  however,  be- 
ha%’ed  like  a  continuously  excited 
transmission  line  and,  deriving  its 
energy  from  the  oscillator,  acted 
like  a  high-voltage,  low-impedance 
generator.  This  made  the  problem 
of  isolating  the  r-f  from  the  exter¬ 
nal  biasing  circuit  an  extremely  dif¬ 
ficult  one. 

Varioii.s  resistor  and  choke  net¬ 
works  were  tried  but  no  elegant  or 
.satisfactory  solution  appeared  less 
difficult  than  proceeding  with  the 


insulation  of  the  dee  it.self.  To  pre¬ 
vent  discharge  along  the  stubs  as 
well  as  on  the  dee,  special  mica 
capacitors  were  designed  and  built 
to  replace  the  shorts  at  the  ends  of 
the  stubs  as  shown  schematically  in 
Fig.  6A.  While  this  placed  the  ca¬ 
pacitors  at  a  low-voltage  point  of 
the  system  and  hence  made  the  iso¬ 
lation  of  the  bias  supply  easier,  the 
high  current  (1,000  amperes)  made 
it  imperative  that  the  capacitors 
have  low  loss.  Further,  the  capaci¬ 
tance  had  to  be  high  enough  to 


insure  no  substantial  change  in  ef¬ 
fective  stub  length,  and  to  keep  the 
change  in  effective  length  small 
with  changing  fretpiency. 

Capacitors  in  Vacuum 

The  capacitors  were  tested  in  air 
for  breakdown  at  3,000  volts  d-c, 
but  when  they  were  installed  in  the 
vacuum  system  whose  pressure  was 
in  the  region  of  10  mm  of  Hg, 
breakdown  along  the  surface  of  the 
mica  occurred  at  about  1,200  volts. 
Commercial  fi.xed  air-dielectric 
types  were  then  tried  in  the  vacuum 
sy.stem  and  could  Ije  operated  at 
over  2,000  volts  d-c.  These  units 
(sixteen  of  750  /i/if  each  per  stub) 
were  intended  by  the  manufacturer 
to  be  fed  at  the  end  of  the  stack. 
With  this  connection  the  effective 
capacitance  was  1,000  /i;/f  per  unit, 
indicating  an  effective  inductance 
of  approximately  0.016  microhenry. 
With  these  capacitors,  the  machine 


would  not  oscillate  over  the  lower 
half  of  the  range  until  the  connec¬ 
tions  were  made  half-way  down  the 
stacks  of  plates.  A  hole  then  ap¬ 
peared  in  the  dee  voltage-versus- 
frequency  curve,  which  was  found 
to  result  from  a  re.sonance  in  the 
ring  of  capacitors.  This  was  deter¬ 
mined  by  measuring  the  impedance 
of  the  capacitor  network  as  a  func¬ 
tion  of  frequency.  The  hole  ap¬ 
peared  where  this  impedance  rose 
to  80  ohms  from  the  normal  value 
of  less  than  half  an  ohm.  Figure  8 


shows  a  possible  mode  of  resonance. 
An  additional  capacitor  was  con¬ 
nected  in  the  ring  and  the  nearest 
high  imi)edance  points  occurred,  for¬ 
tuitously,  just  each  side  of  the  de¬ 
sired  range. 

.■\  new  capacitor  consisting  of  an¬ 
nular  rings  of  20-mil  copper  sheet 
and  using  the  vacuum  as  a  dielec¬ 
tric  has  reduced  the  losses  further 
and  eliminated  the  re.sonances. 

No  critical  study  of  the  o.scillator 
performance  other  than  that  indi¬ 
cated  has  b€*en  made.  The  efficiency 
varies  from  25  percent  at  21  me  to 
70  percent  at  26  me,  a  condition 
that  can  lie  improved  by  different 
plate-line  imiiedance  and  length,  or 
by  using  an  electronic  grid  leak, 
which  could  lie  made  to  maintain 
optimal  conditions  over  the  range. 
Even  with  this  low  efficiency,  how¬ 
ever.  an  average  dee  voltage  of 
8. .500  volts  is  obtained  with  a  plate 
•power  input  of  4.5  kw. 


OtciUator  dolly  with  attached  dee  partially  lemoeed.  Type  9C21  oscillator  tube  at 
riqht,  qrid  leak,  meterinq  circuits  and  ceramic  water  coil  at  left 
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FIG.  1 — Arrangement  of  maior  unit*  in  transmitter  testing  set 


To  insure  that  a  mobile  trans¬ 
mitter  will  do  what  it  is  supposed 
to  after  beinjr  connected  to  the  tele¬ 
phone  system,  the  four  shop  tests 
described  below  are  now  made  be¬ 
fore  installation  of  the  equipment. 
The  talk  test  has  not  been  omitted 
but  is  the  fifth  and  supplementary 
test.  A  testinjr  set  developed  for 
the  purpo.se  permits  making  the  five 
transmitter  tests  almost  as  (piickly 
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I.N  THK  initial  stages  of  mobile  tele¬ 
phone  use  and  even  now  in  some 
rare  instances,  the  so-called  talk 
test  was  considered  the  complete 
final  test  for  .servicing  purposes.  In 
this  test  the  operator  speaks  into 
the  regular  microphone  which  mod¬ 
ulates  the  transmitter  under  test. 
The  modulated  carrier  is  picked  up 
by  a  nearby  test  receiver  and  con¬ 
verted  into  sound,  and  the  intel¬ 
ligibility  of  the  reproduced  speech 
is  checked  by  another  operator. 

The  talk  test  mu.st  l)e  considered 
inade(iuate  from  the  standpoint  of 
insuring  maximum  reliability  along 
with  low  servicing  cost.  The  satis¬ 
factory  result  of  a  simple  talk  test 
does  not  insure  the  proper  behavior 
of  the  transmitter  under  a  variety 
of  operating  conditions  since  it  pro¬ 
vides  only  a  fragmentary  picture  of 
the  transmitter's  performance.  For 
instance,  it  is  impossible  to  estab¬ 
lish  (piantitatively  what  the  per¬ 
formance  of  the  transmitter  will  be 
when  its  transmission  is  received  at 
a  small  fraction  of  its  original 
strength,  or  when  the  full  dynamic 
range  of  speech  is  applied  to  the 
microphone.  It  is  etiually  difficult 
to  evaluate  how  the  speech  will 
.sound  after  it  reaches  the  telephone 
sub.scriber  over  the  telephone  lines. 
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Transmitter  Testing  Set 


(Quickly  and  accurately  checks  performance  of  private  or  coniiiion-carrier  p-m  or  f-m 
mobile  telephone  transmitters.  sin‘h  as  those  used  in  30  to  14-mc  highway  and  152  to 
175-mc  urban  service.  Measures  r-f  power  output,  audio  sensitivity,  signal-to-noise 
ratio  and  harmonic  distortion  and  {lives  speech  intelli{:ibilitv  check  in  few'  minutes 


as  if  only  the  talk  test  were  made. 

The  transmitter  testinjr  .set  is 
primarily  u.sed  for  production-line 
testing  of  both  new  and  serviced 
phase-modulated  or  freiiuency- 
modulated  mobile  or  land  transmit¬ 
ters  ojwratinjr  on  frequencies  from 
•‘10  to  175  me  with  outputs  up  to  80 
watts.  The  tests  are  made  with  a 
siiif^le  modulatinjr  frequency,  usu¬ 
ally  1.000  cps.  With  minor  modifi¬ 
cations,  a-m  transmitters  operating 
from  540  kc  to  110  me  and  almo.st 
all  types  of  hinher-power  f-m,  p-m 
and  a-m  communications  transmit¬ 
ters  on  the  above  frequency  bands 
can  also  be  tested.  For  outputs  over 
80  watts,  however,  power  measure¬ 
ments  must  be  made  with  a  separate 
instrument.  After  a  day  or  so  of 
instruction  a  relatively  inexperi¬ 
enced  operator  can  perform  the 
tests  in  a  .satisfactory  manner. 
•After  a  few  days  of  experience  he 
can  completely  check  a  transmitter 
in  a  few  minutes. 

The  measurements  are  normally 
made  on  two  main  types  of  trans¬ 
mitters,  the  p-m  highway  type 
which  operates  between  30  and  44 
me  and  the  p-m  urban  type  which 
operates  between  152  and  175  me. 

The  arrangement  of  the  major 
sections  of  the  testing  set  is  shown 
in  Fig.  1.  The  unmodulated  output 
of  the  transmitter  is  connected  to 
a  shielded  load  resistor  located  in¬ 
side  an  r-f  wattmeter,  and  the 
power  is  read  directly  in  watts.  The 
transmitter  is  modulated  thereafter 
by  a  single  frequency.  The  stray 
r-f  coupling  between  the  wattmeter 
and  a  very  sensitive  receiver  is 
.sufficient  to  obtain  an  audio  output 
from  the  receiver  for  measurements 
of  audio  modulation  .sensitivity  and 
modulation  deviation.  Next  the 
same  output  is  analyzed  for  distor¬ 


tion  and  signal-to-noi.se  ratio  in  a 
suitable  meter.  Finally,  speech  is 
substituted  for  the  single  frequency 
modulating  the  transmitter.  The 
receiver  output  is  heard  from  a 
loudspeaker  and  evaluated  for  intel¬ 
ligibility.  All  of  the  measurements 
are  made  with  the  mobile  transmit¬ 
ter  operating  on  controlled  battery 
supply  voltages. 

R-F  Power  Test 

For  the  first  test,  the  unmodu¬ 
lated  r-f  output  of  the  transmitter 
is  delivered  through  u  coaxial  line 
to  an  aiwriodic  resistive  load  in  the 
r-f  wattmeter.  This  load  provides 
the  correct  standard  terminating 
impedance  (practically  pure  re¬ 
sistance)  that  remains  constant 
over  the  range  of  30  me  to  300  me. 
External  r-f  radiation  from  the 
wattmeter  complies  with  FCC  rules 
yet  provides  the  required  r-f  input 
to  the  receiver.  The  rectified  voltage 
across  the  load  is  measured  with  a 
d-c  voltmeter  calibrated  directly  in 
watts.  The  tested  transmitter  must 
have  an  output  power  which  is 
above  a  minimum  value. 

Audio  Sensitiyity  and  Noise  Test 

With  ,SH',  in  Fig.  1  set  to  tone 
and  SW’.  at  either  position,  the 
modulating  circuits  of  the  trans¬ 
mitter  are  connected  through  the 
phantom  microphone  circuit  to  the 
a-f  amplifier  and  the  output  of  the 
audio  oscillator.  The  oscillator  is 
usually  .set  to  1,000  cps  and  its  out¬ 
put,  adjusted  to  a  predetermined 
level  indicated  by  voltmeter  V,,  is 
injected  into  the  transmitter.  The 
transmitter  audio  gain  control  R  is 
set  for  minimum  .sensitivity  of  the 
mmlulating  circuits.  This  simu¬ 
lates  the  condition  when  an  ideal¬ 
ized  customer  speaks  into  the  mi¬ 


crophone  at  a  standard  sound  level 
while  the  transmitter  oi)erates  at 
its  lowest  permissible  audio  sensi¬ 
tivity.  The  r-f  output  of  a  trans¬ 
mitter  which  meets  the  require¬ 
ments  should  now  be  adequately 
modulated. 

The  modulated  carrier  is  picked 
up  due  to  stray  ct>upling  by  the  test 
receiver  or  tuner  tuned  exactly 
to  the  same  frequency  as  the 
transmitter.  To  insure  that  the 
stray  coupling  produces  a  suf¬ 
ficiently  stiong  signal  in  the  re¬ 
ceiver,  the  limiter  grid  current  in 
the  receiver  is  checked  with  micro¬ 
ammeter  ;i.4,.  Another  microam¬ 
meter,  serves  as  a  discrimina¬ 
tor  output  meter  and  is  u.sed  in 
tuning  the  receiver  to  the  freciuency 
of  the  transmitter  under  te.st.  An  a-f 
voltmeter,  F,.  is  connected  across 
the  audict  output  of  the  receiver  and 
is  calibrated  to  read  modulation  de¬ 
viation  in  kc.  This  tells  directly 
whether  the  modulation  deviation 
of  the  tested  transmitter  is  within 
or  outside  the  prescrilied  limits  for 
a  minimum  .setting  of  the  transmit¬ 
ter  modulation  sensitivity  control. 

The  receiver  in  the  testing  set 
is  a  commercial  communications 
model  in  which  frequency  drift  has 
been  minimized  and  signal-to-noise 
ratio  boosted  to  41  db  by  preselec¬ 
tion  of  tubes  and  use  of  a  special 
alignment  procedure.  Elaborate 
multiple  shielding,  both  static  and 
magnetic,  and  a  grounding  sy.stem 
are  u.sed  in  the  testing  set  to 
reduce  external  noi.se  and  hum  pick¬ 
up,  so  that  the  same  high  signal-to- 
noi.se  ratio  of  41  db  is  obtained  for 
the  complete  testing  set  at  5.5-kc 
modulation  deviation  and  a  1,000- 
cps  modulating  frequency. 

With  connections  and  adjust¬ 
ments  the  same  as  for  the  audio 
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sensitivity  test,  the  distortion  and 
noise  meter  is  connected  by  means 
of  SM'j  to  the  output  of  the  receiver. 
Control  H  is  adjusted  until  volt¬ 
meter  V,  shows  a  predetermined 
modulation  deviation,  usually  5.5 
kc.  The  distortion  and  noise  meter 
measures  first  the  receiver  output 
in  db.  Next,  modulation  is  removed 
by  setting  switch  SH’,  to  OKF  and 
the  receiver  output  in  db  is  again 
measured.  The  ratio  of  these  two 
voltages,  expressed  as  a  difference 
of  two  db  readings,  is  the  signal-to- 
noise  ratio  of  the  tested  transmit¬ 
ter  under  specified  conditions. 

The  distortion  and  noise  meter 
u.sed  in  the  set  is  an  aperiodic  aver¬ 
age-reading  vacuum-tube  voltmeter. 
Thus  the  measured  ratio  is  the 
so-called  unweighted  ratio.  The 
usual  requirement  is  that  the  tested 
transmitter  must  have  a  signal-to- 
noi.se  ratio  of  at  least  35  db.  The 
difference  between  this  minimum 
and  the  safely  assumed  41 -db  ratio 
of  the  testing  set  is  6  db.  This  dif¬ 
ference  causes  an  error  of  1.2  db  in 
the  measurement  of  the  transmit¬ 
ter’s  signal-to-noise  ratio.  Thus  it 
is  always  possible  to  find  whether 
this  ratio  is  lower  or  higher  than 
35  db. 

Noise  weighting  consists  of  as¬ 
signing  different  relative  values  to 
noise  components  of  different  fre¬ 
quencies,  depending  on  the  disturb¬ 
ing  effect  they  have  on  the  average 
ear.  The  curve  showing  these  rela¬ 
tive  values  as  a  function  of  fre¬ 
quency  is  called  the  weighting  char¬ 
acteristic.  There  exists  sufficient 
correlation  between  the  unweighted 
and  weighted  ratios  for  each 
weighting  characteristic  so  that 
limits  for  unweighted  ratios  can  be 
established  when  weighted  meas¬ 
urements  are  recpiired.  Also,  for 
the  type  of  noises  found  in  mobile 
telephone  transmitters  there  exists 
a  correlation  between  the  indica¬ 
tions  of  the  average-reading  meter 
used  here  and  the  rms  noise  meters 
often  u.sed  for  the  same  purpose. 

The  unweighted  and  average 
method  of  noise  measurement  con¬ 
tributes  considerably  to  the  simplic¬ 
ity  of  the  set’s  construction  and  to 
the  flexibility  of  measurements  as 
well  as  to  the  reduction  of  both  the 
initial  and  maintenance  costs.  It 
does  not  affect  the  accuracy  of  noise 
measurements. 


During  tests,  the  transmitters  are 
usually  supplied  with  somewhat  less 
than  6  v  or  12  v  d-c  from  a  full-wave 
rectifier  with  a  floating  battery. 
This  type  of  power  supply  produces 
a  120-cps  ripple  voltage  which  tends 
in  some  cases  to  decrease  the  meas¬ 
ured  signal-to-noise  ratio.  There¬ 
fore,  during  this  and  the  following 
distortion  test,  if  the  transmitter 
does  not  meet  the  requirements  the 
rectifier  is  temporarily  switched  off 
and  the  transmitter  is  supplied  with 
current  from  the  battery  only. 

Harmonic  Distortion  Test 

With  the  same  .setup  as  in  the 
snr  test,  the  required  modulation 
deviation  is  obtained  and  the  audio 
output  voltage  of  the  receiver  is 
measured  with  the  vtvm  of  the  dis¬ 
tortion  meter.  .4  continuously  vari¬ 
able  null  network  tuned  to  1,000  cps 
is  then  inserted  between  the  output 
terminals  of  the  receiver  and  the 
vtvm  of  the  distortion  meter  to 
eliminate  the  1,000-cps  fundamental 
frequency.  The  resulting  measured 
audio  output  voltage  now  represents 
the  average  of  all  harmonic  di.stor- 
tion  pnalucts.  The  ratio  of  the  last 
voltage  to  the  first  expressed  in  per¬ 
cent  is  the  average  harmonic  distor¬ 
tion,  and  is  directly  indicated  by  the 
distortion  meter.  This  reading  is 
approximately  the  sum  of  the  distor¬ 
tions  produced  by  the  audio  oscil¬ 
lator,  a-f  amplifier,  phantom  micro¬ 
phone,  tested  transmitter  and 
receiver,  including  the  tuner  for  the 
urban  range. ' 

In  the  second  measurement,  the 
residual  signal  after  elimination  of 
fundamental  frequency  consists 
of  both  the  harmonic  distortion 
products  and  noise.  Since  the  noise 
is  usually  3,5  db  or  more  below  the 
audio  output  level  when  standard 
modulation  is  applied  and  since  the 
permissible  harmonic  distortion  of 
the  transmitter  is  usually  about  10 
percent,  the  error  caused  by  noise 
may  l)e  neglected.  The  residual  sig¬ 
nal  may  be  considered  as  represent¬ 
ing  harmonic  distortion  of  the  com¬ 
plete  testing  setup. 

Talk  Test 

With  NIT,  set  to  mick,  NU’.  set  to 
Iiosition  1  and  modulation  sensi¬ 
tivity  control  H  set  to  a  predeter¬ 
mined  position,  the  operator  talks 
in  a  normal  voice  before  the  micro¬ 


phone.  Through  the  stray  coupling, 
the  tuner  and,  or  the  receiver  pick 
up  the  signal  and  convert  it  into 
sound.  Another  operator  judges  the 
intelligibility  of  the  speech  from 
the  loudspeaker  and  watches  meter 
r,  to  see  that  the  modulation  devia¬ 
tion  does  not  exceed  the  limit. 

The  range  of  modulating  fre¬ 
quencies  in  the  mobile  telephone 
system  is  from  300  to  3,000  cps, 
hence  a  supplementary  check  with 
other  modulating  frequencies  than 
1,000  cps  is  u.seful  in  providing 
quick  qualitative  information  on  the 
transmitter’s  performance.  If  in 
the  talk  test  a  greater  testing  rate 
is  desired,  a  magnetic  wire  recorder 
may  be  used  in.stead  of  a  micro¬ 
phone.  A  repeating  record  consist¬ 
ing  of  a  few  specially  chosen 
sentences  provides  an  adeijuate  .se¬ 
lection  of  modulating  vowels  and 
consonants  which  cover  the  range  of 
modulating  frequencies.  This  meth¬ 
od  si)eeds  up  the  talk  test  and  dis- 
I)en.ses  with  the  use  of  another  man 
for  this  test. 

Carrier  Frequency  Test 

A  .separate  crystal-controlled  fre¬ 
quency  monitor  shows  whether 
there  is  any  deviation  from  the  fre- 
(juency  which  is  assigned  to  the 
transmitter.  In  case  of  excessive 
deviation,  the  tester  has  to  adjust 
the  transmitter  to  the  proper  fre- 
(lueiicy.  .Actual  experience  shows 
that  fretiuency  adjustment  does  not 
appreciably  affect  the  transmitter’s 
performance  as  established  during 
the  five  standard  tests.  Therefore, 
if  needed,  the  frecpiency  check  may 
follow  the  talk  test. 

Maintenance  Problems 

The  problem  of  the  maintenance 
and  calibration  of  transmitter  test¬ 
ing  sets  to  produce  uniform  results 
in  more  than  a  dozen  different  loca¬ 
tions  all  over  the  country  is  natu¬ 
rally  complex.  In  each  location 
there  are  available  either  two  high- 
precision  f-m  signal  generators  for 
two  basic  frecpiency  ranges  or  only 
one  such  f-m  highway  range  gen¬ 
erator  and  another  a-m  type  cover¬ 
ing  the  urban  range  only. 

A  hetertKlyne  spectrum  analyzer 
of  the  Panalyzor  type  is  used  as  in 
Fig.  2  for  the  calibration  of  the 
modulation  deviation  of  the  f-m  sig¬ 
nal  generators.  .A  typical  transmit- 
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ter,  previously  tested  and  meeting 
all  requirements,  is  connected  to  the 
r-f  wattmeter  as  usual  and  gen¬ 
erates  an  unmodulated  carrier  of 
normal  strength.  A  small  antenna 
is  connected  through  a  switch  to 
the  receiver  or  to  the  tuner  preced¬ 
ing  the  receiver.  For  urban  range 
calibration  the  tuner  is  considered 
as  included  in  the  receiver  block. 

Both  the  receiver  and  the  trans¬ 
mitter  are  tuned  to  exactly  the  same 
fretpiency  /,  as  indicated  by  a  zero 
reading  on  the  discriminator  meter. 
The  limiter  meter  indicates  the  re¬ 
quired  minimum  .strength  of  the  in¬ 
jected  carrier.  Now  the  f-m  signal 
generator  is  substituted  for  the 
transmitter  and  is  tuned  to  the  fre- 
<iuency  of  the  receiver.  The  gen¬ 
erator  output  control  is  .set  to  inject 
the  .same  carrier  voltage  into  the 
receiver  as  the  transmitter  pro¬ 
duced.  This  generator's  output  is 
simultaneously  connected  to  one  in¬ 
put  of  the  Panalyzor.  Another  sig¬ 
nal  generator,  set  to  a  fre<iuency 
."lOO  kc  higher  or  lower  than  /,  is 
connected  to  the  second  input  of  the 
Panalyzor.  When  the  first  f-m  gen¬ 
erator  is  modulated,  starting  from 
zero  deviation  in  the  direction  of 
higher  deviations,  different  equidis¬ 
tant  pips  appear  on  the  .screen  of 
the  Panalyzor  and  show  the  spec¬ 
trum  distribution  of  the  f-m  or  p-m 
modulated  carrier. 

In  accordance  with  the  theory  of 
Bessel  functions  applied  to  f-m  and 
p-m  transmi.ssions,  a  definite  modu¬ 
lation  index  corresponds  to  each 
relative  .strength  of  a  .selected  side¬ 
band  or  carrier  with  respect  to  the 
unmodulated  carrier  strength. 
When  the  modulation  is  gradually 
increased  to  give  higher  deviations, 
the  pip  which  corresponds  to  the 
carrier  starts  decreasing  and  soon 
reaches  a  minimum,  starts  increas¬ 
ing  until  it  reaches  a  maximum,  and 
continues  repeating  this  cycle  of 
increasing  and  decreasing  carrier 
pip  height.  To  each  minimum 
and  maximum  corresponds  a  defi¬ 
nite  m<Klulation  index,  or  for  a  fixed 
modulating  frecpiency  a  definite 
modulation  deviation.  The  values  of 
modulation  indexes  may  be  found 
in  the  tables  of  Bessel  function  co¬ 
efficients.  The  voltages  indicated  by 
F,  are  now  calibrated  against  the 
modulation  deviations  or  indexes 
indicated  by  the  Panalyzor.  Simul¬ 


taneously  the  modulation  deviation 
control  knob  or  the  deviation  meter 
of  the  signal  generator  is  calibrated. 

Harmonic  Distortion  of 
Testing  Set 

Periodic  measurements  are  made 
of  the  constant  harmonic  distortion 
produced  by  the  testing  .set  itself. 
The  di.stortion  produced  by  the 
audio  oscillator,  a-f  amplifier  and 
phantom  microphone  together  can 
l)e  measured  directly  by  connecting 
the  output  of  the  phantom  micro- 


FIG.  2-  Setup  ior  calibration  of  modula¬ 
tion  deviation  of  test  receivers 


phone  to  the  distortion  meter.  The 
distortion  produced  by  the  receiver 
can  be  found  by  connecting  the 
audio  output  from  the  first  three 
units  to  the  external  modulation  ter¬ 
minals  of  an  f-m  signal  generator 
known  to  prcKluce  a  very  low  har¬ 
monic  distortion.  The  r-f  output  of 
this  signal  generator  is  connected 
through  a  suitable  pad  to  the  an¬ 
tenna  terminals  of  the  calibrated 
receiver  or  tuner. 

The  distortion  meter  connected  in 
the  usual  manner  to  the  receiver 
output  now  measures  the  total  dis¬ 
tortion  of  all  connected  apparatus. 
The  distortion  of  the  first  three 
units  is  already  known,  while  the 
distortion  introduced  by  a  precision 
signal  generator  may  be  neglected; 
therefore,  the  balance  represents 
the  harmonic  distortion  introduced 
by  the  receiver.  Using  this  method, 
a  con.stant  value  of  harmonic  dis¬ 
tortion  introduced  by  each  trans¬ 


mitter  te.sting  .set  can  be  found. 
This  constant  value  can  be  estab¬ 
lished  separately,  if  necessary,  for 
urban  and  highway  ranges. 

The  te.sting  set’s  own  signal-to- 
noise  ratio  is  checked  against  that 
of  a  mobile  transmitter  selected  to 
have  a  snr  of  :{9.8  db  or  more  as 
measured  by  the  testing  set.  This 
transmitter  is  considered  as  the 
maintenance  standard  and  pre- 
■served  in  a  careful  manner. 

Experience  shows  that  the  signal- 
to-noise  ratio  of  the  available  tran.s- 
mitters  cannot  be  higher  than  in 
the  upper  40's.  The  ratio  for  the 
test  e(iuipment  can  be  expected  to 
be  at  least  0.4  db  Ijetter  than  the 
test  result  (:$9.8  db),  with  the  prob¬ 
ability  that  it  will  be  at  least  1.2 
db  greater  than  the  test  result.  If 
during  one  of  the  periodical  mainte¬ 
nance  checks  it  is  found  that  the 
snr  of  the  same  transmitter  has 
dropped  below  39.8  db,  then  this 
condition  indicates  that  the  signal- 
to-noise  ratio  of  the  testing  .set  has 
dropped  below  the  permissible  mini¬ 
mum.  The  trouble  must  be  analyzed 
and  the  ratio  brought  again  to  the 
minimum  level. 

The  signal-to-noi.se  ratio  of  the 
transmitter  maintenance  standard 
can  be  cross-checked  by  using  a  pre¬ 
cision  f-m  signal  generator  modu¬ 
lated  from  the  testing  .set’s  audio 
o.scillator  through  the  amplifier  and 
phantom  microphone.  The  setup  is 
the  same  as  in  Fig.  1  except  that 
the  signal  generator  is  connected 
directly  to  the  antenna  terminal  of 
the  test  receiver  or  tuner.  To  obtain 
the  highest  possible  ratio  for  the 
generator,  its  circuits  should  be  sup¬ 
plied  from  a  B  battery  instead  of 
from  a  rectified  a-c  power  supply, 
and  an  A  battery  should  be  u.sed  for 
its  tube  filaments  or  heaters.  To  be 
suitable  for  cro.ss-checking  opera¬ 
tions,  the  signal-to-noi.se  ratio  of 
the  generator  should  be  at  least  47 
db  for  5.5  kc  modulation  deviation 
at  1,000  cps. 

The  author  makes  grateful  ac¬ 
knowledgment  to  Brynjulf  Berger 
for  his  advice  and  aid  in  the  de¬ 
sign  and  development  stage  of  the 
project,  to  the  members  of  his  staff 
for  their  cooperation  in  .some  of  the 
problems  and,  in  particular,  to 
Ernest  Reuther  for  his  assistance 
in  the  building  and  adjustment  of 
the  equipment. 
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For  cue  and  direction  from  the 
producer  in  the  control  booth,  sev¬ 
eral  of  the  production  staff  must 
wear  telephone  head  sets.  A  floor 
manager  frequently  finds  it  neces¬ 
sary  to  cover  lartre  areas  which  usu¬ 
ally  means  chanjrinjr  his  connectinjr 
cable  from  an  outlet  alonjr  one  wall 
to  one  on  the  opposite  side  of  the 
studio.  This,  at  a  crucial  moment 
on  a  split-second  timed  show,  re- 
(piires  rapid  movement  and  is  quite 
a  K.vmnastic  feat.  There  is  also 
the  ever  present  danger  that  the 
ear  phones  will  be  torn  from  his 
head  as  the  cable  trips  up  an  unsus- 
I»ecting  actress,  perhaps  breaking 
the  cable  or  producing  an  audible 
thump  on  the  air. 

To  reduce  the  tangle,  a  project 
was  initiated  to  eliminate  the  rov¬ 
ing  earphone  cords  not  integral 
with  camera  or  other  cables.  With¬ 
out  these,  the  production  staff  has 
complete  freedom  of  movement  for 
better  direction  and  more  accu¬ 
rately-timed  cues.  The  present 
studio  communications  system  has 
replaeed  wired  roving  telephone 
head  sets  in  the  NBC  studios,  and 
at  the  same  time  provides  improved 
audio  quality  and  wearing  comfort 
over  long  periods  of  time. 

Requirements 

Miniaturization  of  equipment 
generally  demands  sjiecialized  com¬ 
ponents  and  techniques,  including 
considerable  model  shop  artistry. 
For  small  quantity  manufacture 
these  factors  should  be  avoided, 
wherever  possible,  to  keep  the  cost 
down  and  simplify  the  replacement 
problem.  While  compactness  of  the 
radio  receiver  is  highly  important 
in  this  type  of  .service,  numerous 
other  factors  rate  higher  priorities, 
f'or  example,  the  most  compact  re¬ 
ceiver  consists  of  a  crystal  detector 


operating  into  an  earpiece.  This, 
however,  necessitates  a  high-power 
transmitter  for  reliable  coverage  of 
a  large  studio.  Such  a  transmitter 
is  expensive  and  television  equip¬ 
ment  is  highly  vulnerable  to  r-f 
pickup.  .A  compromise  is  indicated 
for  practical  transmitting  and  re¬ 
ceiving  equipment. 

The  item  of  utmost  importance  is 
reliability.  The  system  must  oper¬ 
ate  satisfactorily  every  time  it  is 
required.  assuming  reasonable 
maintenaiue,  and  receivers  must 
function  at  all  positions  on  the 
floor.  Furthermore,  maintenance 
must  not  require  appreciable  time 
or  skill,  since  the  system  represents 
but  a  small  portion  of  the  total 
studio  apparatus.  Batteries  must 
Ik*  long  lived — not  the  smallest  that 
could  lie  made  to  operate  such  re¬ 
ceivers.  The  hourly  battery  cost  is 
important,  since  those  required  in 
a  number  of  studios  may  account 
for  2,(i00  hours  weekl.v  operation, 
corresponding  to  about  $2,000  annu¬ 
ally  at  the  rate  of  only  2  cents  per 
hour. 

Selectivity  should  permit  simul¬ 
taneous  operation  in  adjacent 
studios  without  audible  interfer¬ 
ence.  on  clo.sely-spaced  frequencies, 
and  automatic  gain  control  should 
substantially  eliminate  wave-inter¬ 
ference  level  fluctuations.  The  re¬ 
ceivers  must  be  worn  with  comfort 
and  should  have  only  a  single  ex¬ 
ternal  control  for  power  and  volume 
— the  latter  necessitated  by  the 
large  range  of  ambient  sound 
within  the  tv  .studio  on  different 
types  of  programs.  Signal-to-noise 
ratio  must  be  excellent,  implying 
high  audio  freipiency  de-emphasis 
in  the  receivers. 

The  radio  transmitter  should 
possess  excellent  automatic  audio 
gain  control  to  reduce  variations  of 


Suparhatarodyne  racaiTert  may  be 
carried  in  pocket  or  worn  around  waiit 
on  o  belt.  Sound  U  piped  from  electro¬ 
mechanical  traniducer  in  set  to  ear  by 
thin  Tlnylite  tube  which  also  contains 
antenna 


Standard  commercial  type  batterias  pro¬ 
vide  d-c  power  tor  receiving  units  at  a 
cost  of  2  cents  an  hour 


1NCKKA.SK1)  programming  activity 
in  television  studios  across  the 
country  has  greatly  crowded  both 
facilities  and  personnel.  Technical 
and  production  crews,  perform¬ 
ers,  .scenery  .sets,  cameras,  micro¬ 
phone  booms,  floor  lights  and  turn¬ 
tables  all  compete  for  limited  space. 
To  add  to  the  confusion,  nearly 
everyone  and  every  thing,  with  the 
exception  of  performers  and  scen¬ 
ery,  requires  a  flexible  cable  connec¬ 
tion  into  “the  .system”.  The  result 
is  a  maze  of  ever-shifting  rubber- 
covered  cables. 
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Cueing  Equipment 

Several  thousand  hours  of  operating  experienee.  enj'ineerin*'  skill  ainl  model-shop  artistry 
have  led  to  development  of  an  almost  fotdproof  transmitter-reeeiver  combination  for 
relayin*:  instnictions  from  control  booth  to  production  staff  on  tv  set 


speech  level,  frequency  stability  to 
within  -LO.01  percent,  pre-empha- 
sized  hiph-frequency  response  to 
permit  receiver  noise  reduction 
throuph  compensation  and  reason¬ 
ably  low  audio  distortion  at  hiph 
mfnlulation  percentapes.  The  trans¬ 
mitter,  or  at  least  its  radiator, 
should  be  centrally  located  within 
the  studio  for  l)est  coverape  at 
minimum  i)ower.  It  should  be  a 
completely  self-contained  unit, 
operatinp  from  a  low-level,  low- 
impedance  audio  circuit,  such  as  the 
direct  output  of  a  hiph-quality  rib¬ 
bon  or  dynamic  microphone.  Hiph 
audio  fretpiencies  should  be  pre¬ 
emphasized  in  order  to  compensate 
for  de-emphasis  within  the  receiv¬ 
ers. 

Operating  Frequency 

Operatinp  frequency  must  i)er- 
mit  satisfactory  coverape  with  prac¬ 
tical  and  available  components.  The 
state  of  the  art  ruled  out  uhf  and 
indicated  either  hf  or  vhf.  all  fac¬ 
tors  considered.  With  the  ever 
present  likelihood  of  radiation  be¬ 
yond  the  studio  confines,  licensinp 
was  re(|uired.  There  are  a  number 
of  allm'ation  |M)ssibilities  around  27 
me.  includinp  low-power  industrial, 
diathermy  and  broiidcast  remote 
pickup  frequencies.  First  experi¬ 
ments  and  later  studio  t)perations 
were  conducted  with  FCT  sanction 
within  the  27-mc  diathermy  band. 
.More  recently,  under  expanded 
operation,  in  order  to  stapper  fre¬ 
quencies  in  adjacent  studios,  remote 
broadcast  pickup  frequencies  were 
authorized  and  are  used,  namely, 
26.25  and  26..55  me.  The.se  require 
Restricted  Radio  Telephone  Li¬ 
censes  and  the  keepinp  of  simple 
lops. 

First  exploratory  investipations 
of  the  utility  of  an  r-f  studio  in¬ 


struction  system  were  conducted 
usinp  a  rod  antenna,  a  tuninp  coil 
and  crystal  detector  all  mounted  on 
the  band  of  a  headset,  topether  with 
a  transmitter  havinp  less  than  1- 
watt  radiation.  This  combination 
lacked  receiver  ape  as  well  as  sensi¬ 
tivity  but  indicated  pood  possibili¬ 
ties  otherwise.  Next  the  rod  was 
eliminated  in  favor  of  a  tuned  pick¬ 
up  coil,  and  an  audio  amplifier  was 
added  with  a  semblance  of  ape. 
Performance  was  preatly  improved, 
with  fadinp  only  in  locations  of 
.severe  wave  interference.  .Actually, 
this  cumI>ersome  unit,  with  bat¬ 
teries  carried  in  a  pocket,  was 
immediately  commandeered  into 
studio  ojierations  as  a  marked  im¬ 
provement  over  the  wired  system. 
Thus  it  was  used  until  more  refined 
receivers  became  available. 

The  first  really  succe.ssful  model, 
completed  in  mid-1946,  consisted  of 
a  sinple-stape  r-f  amplifier  with 
avc,  a  voltape  doublinp  detector, 
and  a  sinple-stape  audio  amplifier. 
Like  present-day  models,  sound  was 
penerated  within  the  receiver  and 
conveyed  to  the  user’s  ear  through 
a  thin-walled  vinylite  tube  about  30 
inches  in  lenpth.  This  tube  also 
contained  the  flexible  antenna  wire, 
meaninp  that  only  a  sinple  connec¬ 
tion  throuph  the  case  was  needed 
for  both  input  and  output.  The 
wearer  could  carry  the  unit  within 
a  pocket  or  by  means  of  a  belt 
slunp  over  the  shoulder  or  strapped 
around  the  waist. 

.After  minor  improvements,  a 
number  of  very  similar  units  were 
constructed  for  use  in  two  .studios. 
These  have  been  used  an  averape  of 
6  hours  daily  durinp  the  past  five 
years.  Recently,  when  ten  more  tv 
studios  and  theaters  were  to  be 
equipped  with  radio  communica¬ 
tion,  it  was  decided  to  incorporate 


Transmitter  is  hunq  from  ceiling  os  near 
center  of  studio  as  possible.  Forty-inch 
whip  is  electrically  short  for  27  me  but 
inefficiency  can  be  toleroted  because 
of  reserve  of  power  available 


Top  view  of  tronsmitter  shows  place¬ 
ment  of  components.  High  oudlo  fre 
quency  pre-emphasis  compensotes  for 
falling  response  of  receiving  units 


ELECTRONICS  — November,  /95/ 


111 


FIG.  1 — Receiver  uses  crystal  control  to  qive  single  control  (audio  gain)  operation  with  complete  reliability 


numeriius  improvements,  including 
a  chanjre  of  circuit  from  trf  to 
superheterodyne,  in  order  to  in¬ 
crease  selectivity. 

Development  of  the  transmitters 
has  }rone  through  fewer  .stajres  than 
the  receivers.  Suitable  transmit¬ 
ters  are  inherently  rather  straight¬ 
forward  since  there  is  no  si>ecial 
restriction  on  space.  Hence,  pre.sent 
units  are  similar  to  early  models 
except  where  minor  alterations 
have  offered  improved  performance 
and  reliability. 

Present  Receiver 

Power  supply  maintenance  and 
hourly  cost  are  of  sufficient  impor¬ 
tance  to  justify  desi>rnin>jr  around  a 
preferable  battery  after  selection 
of  tube  types  and  establishment  of 
power  reiiuirements.  Obviously,  the 
larjrest  power  source  that  can  be 
accommodated  should  be  used  for 
reasons  of  economy.  Small  batteries 
cost  as  much  or  even  more  in  many 
instances  than  those  of  .several 
times  jrreater  capacity.  The  4.5.5  type 
of  4.5-volt  unit  represents  an  excel¬ 
lent  compromise  between  size  and 
operatinjr  life  and  was  selected  for 
this  application.  With  a  B  drain  of 
around  2.5  ma,  it  affords  1.50  hours 
of  oiieration  down  to  a  :54-volt  end 
point.  f'ompanion  A  batteries 
should  last  either  an  equal  number 
of  hours  or  a  submultiple  thereof 
for  greatest  economy  and  minimum 
maintenance.  At  the  same  time 


they  should  be  compatible  in  size 
and  shape  to  avoid  mechanical  com¬ 
plications  and  loss  of  usable  volume. 
Two  paralleled  type  100.5P]  cells 
were  .selected  after  consideration  of 
all  factors,  ^riving  75  hours  of  serv¬ 
ice  on  the  normal  starting  drain  of 
115  ma.  This  combination  with  an 
intermediate  change  of  A  battery 
for  each  new  B  battery  results  in 
an  operating  cost  of  just  under  2 
cents  per  hour,  at  1051  prices. 

To  meet  selectivity  and  stability 
reiiuirements  a  superheteriKlyne 
circuit  is  utilized  with  a  crystal- 
.  controlled  oscillator,  as  shown  sche¬ 
matically  in  Fi>r.  1.  The  miniature 
ipiartz  crystal  is  of  harmonic  type, 
connected  from  >rrid  to  jrround  in 
a  triode-heptiKle  converter  circuit. 
The  r-f  siirnal  voltape  is  stepped-up 
by  the  tuned  input  circuit,  which 
also  rejects  spurious  siKnal  re¬ 
sponses.  Mixer  output  is  fed 
throuirh  a  band-pass  filter  and 
single  i-f  amiilifier  resonating  at  a 
nominal  freipiency  of  1,580  kc. 
This  i-f  tuning  may  be  altered  suf¬ 
ficiently  to  permit  reception  over 
the  ranpe  from  approximately  26.0 
to  26.8  me,  assuminir  a  crystal  fre¬ 
quency  of  27.06  me. 

Two  germanium  rectifiers  are 
employed  for  voltape  doublinir  de¬ 
tection,  providing  8  to  4  db  greater 
train  than  a  conventional  detector 
with  the  same  type  of  trermanium 
rectifier.  Automatic  volume  control 
actuatintr  voltage  is  derived  from 


the  detector  and  applied  to  both  the 
r-f  and  i-f  grid-return  circuits. 
Following  detection,  a  potentiom¬ 
eter  permits  manual  control  of 
audio  grid  excitation  to  the  power 
amplifier.  A  power  switch  is  in¬ 
tegral  with  this  potentiometer.  Al¬ 
though  a  pilot  light  is  not  provided, 
since  it  would  create  excessive  bat¬ 
tery  drain,  the  switch  knob  is  ma¬ 
chined  so  as  to  exjiose  a  brilliant 
yellow  indicator  except  when  in  the 
off  position. 

Receiver  Output 

A  miniature  step-down  trans¬ 
former  couples  the  power  output 
stage  to  an  electroacoustic  trans¬ 
ducer,  in  the  form  of  a  modified 
hearing  aid  ear  piece.  Sound  is 
conducted  from  this,  through  a 
thin-walled  vinylite  tuW  of  a  little 
over  A-inch  diameter  laire,  to  a 
soft  molded-rubl>er  ear  plug.  The 
tube  also  contains  a  flexible  an¬ 
tenna  wire,  which  must  be  insulated 
from  the  housing  and  undue  capaci¬ 
tance  avoided.  An  insulated  metal 
jack  permits  ready  insertion  and 
removal  of  this  combined  sound 
tube  and  antenna  for  maintenance 
purposes,  and  permits  individual 
wearers  to  retain  their  own  plugs 
for  subsequent  u.se — thus  avoiding 
possible  communication  of  ear 
infection. 

The  plug  is  applied  to  the  end  of 
the  .sound  tube  by  simply  slipping 
it  over  the  retaining  flange  of  a 
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FIG.  2 — Transmidar  circuit  U  stralqhtiorward  with  axcaption  oi  hiqh  audio  iroquency  pro-omphaiis  and  deloyod  aqc  circuit 


metal  fitting.  Sound  transmi.ssion 
through  this  length  of  small-diam¬ 
eter  tubing  results  in  appreciable 
attenuation,  especially  at  the  higher 
audio  frequencies.  However,  high- 
frequency  loss  is  not  considered 
especially  detrimental  since  this 
con.stitutes  a  ready  means  of  de-em¬ 
phasis  to  achieve  noise  reduction. 
The  general  loss  of  level  is  com¬ 
pensated  by  increasing  audio  out¬ 
put  power. 

The  receiver  measures  .5i  by  Zl 
by  lA  inches  thick  with  no  pro¬ 
tuberances  excepting  the  sound 
tube  jack,  the  control  and  the  strap 
clips.  It  is  fabricated  of  rigidized 
stainless  steel  and  weighs  22  ounces 
complete  with  batteries.  The  hinged 
cover  is  retained  in  the  closed  posi¬ 
tion  by  means  of  a  compact-case- 
type  of  clasp  and,  when  opened, 
provides  ready  access  to  the  battery 
section  for  replacement  or  removal 
of  the  entire  receiver  from  its 
housing. 

Sensitivity  is  sufficient  to  produce 
0.1-volt  audio  across  a  100-ohm 
load  resistor  with  a  1-millivolt  r-f 
signal  applied  through  10  (luf  to 
the  input.  These  input  and  output 
connections  are  employed  for  all 
test  and  alignment  procedures. 
Maximum  undistorted  audio  output 
power  into  the  resistive  load  is  ap¬ 
proximately  3  milliwatts  with  a  1- 
volt  A  battery  and  36-volt  B. 

Selectivity  curves  obtained  with 
blocked  avc  show  response  to  be 


down  6  db,  10  kc  off  resonance  and 
30  db,  50  kc  off.  Oscillator  and  i-f 
frequencies  are  almost  completely 
independent  of  both  voltage  and 
temperature  variations  within  the 
ranges  encountered  in  operations. 

Tube  life  has  not  been  deter¬ 
mined  as  no  failures  of  the  sub¬ 
miniatures  have  yet  occurred  after 
many  thou.sand  hours  of  operation. 

Transmitter 

The  radio  transmitter  should 
preferably  be  centrally  located  above 
stage,  by  hanging  it  from  the  ceil¬ 
ing,  a  catwalk  or  other  permanent 
fixture.  Even  when  so  located, 
especially  in  a  studio  with  low  ceil¬ 
ing,  movement  of  such  objects  as 
microphone  booms  and  scenery  sets 
would  make  impractical  the  use  of 
a  long  antenna.  A  I-wave  spike, 
for  example,  protruding  10  feet 
from  the  transmitter  might  fre¬ 
quently  be  damaged.  Hence,  a 
small  fractional  wavelength  an¬ 
tenna,  only  40  inches  in  length,  is 
utilized  despite  the  low  resultant 
efficiency.  Actually,  since  ordinary 
small  tubes  have  been  found  to 
furnish  adequate  power  for  cover¬ 
age  of  a  studio,  antenna  radiation 
efficiency  is  of  little  consequence. 

The  transmitter  schematic  shown 
in  Fig.  2  is  largely  self-evident.  A 
Pierce  crystal  oscillator  circuit  ex¬ 
cites  a  frequency  tripler,  whose  out¬ 
put  is  amplified  by  a  class-C  output 
stage  which  is  coupled  to  the 


antenna.  The  audio  portion  con¬ 
sists  of  a  low-level  amplifier,  an 
automatically-controlled  push-pull 
amplifier,  and  a  push-pull  modula¬ 
tor  stage  transformer-coupled  to 
the  class-C  power  amplifier.  The 
automatic  control  utilizes  full-wave 
rectification  with  delay  bias.  Gain 
reduction  is  not  as  rapid  as  for 
types  designed  for  high-quality 
broadcast  service,  since  momentary 
overloading  at  the  start  of  high- 
level  speech  is  of  little  impor¬ 
tance.  Excepting  this,  the  control 
limits  modulation  to  just  under 
100  percent  on  extremely  loud 
speech  into  the  cue  microphone. 
Speech  of  20  db  lower  acoustical 
level  produces  around  50-percent 
modulation.  In  order  to  compen.sate 
for  the  high-frequency  de-emphasis 
in  the  receivers,  with  consequent 
noise  reduction,  high  frequencies 
are  pre-emphasized  in  the  trans¬ 
mitter. 

Power  output  in  the  form  of  radi¬ 
ation  from  the  short  studio  antenna 
is  around  0.5  watt. 

Metering  is  provided  for  plate 
currents  and  al.so  for  grid  current 
of  the  cla.ss-C  amplifier,  a  facility 
especially  useful  in  preliminary 
alignment  as  well  as  in  periodic 
preventative  maintenance.  All  tubes 
and  components  within  the  trans¬ 
mitter  are  operated  at  small  frac¬ 
tions  of  their  ratings  for  maximum 
reliability  and  minimum  mainte¬ 
nance. 
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High-Current  Dual-Pulse 


IN  CONNECTION  with  a  iirojrram  of 
research  on  muscular  contrac¬ 
tion,  currents  ranginK  from  a  frac¬ 
tion  of  an  ampere  to  as  high  as  ti 
amperes  were  required. 

In  the  exiHjrimental  proceduce  a- 
physiologic  structure  such  as  mus¬ 
cle  is  immersed  in  an  electrolyte 
hath  containing  two  large  i  dis¬ 
tributed,  or  so-called  massi\e  i 
silver-silver  chloride  electrodes 
symmetrically  flanking  the  muscle, 
as  shown  in  Fig.  1.  An  electric 
stimulating  pulse  must  pass  from 
electrode  to  electrode  through  the 
intervening  electrolyte  solution  and 
on  its  way  stimulate  the  muscle  sup¬ 
ported  in  the  electrolyte.  Measure¬ 
ment  proves  that  the  imjiedance  of 
this  massive  electrode  system  is 
only  !t.2  ohms. 

By  using  flASTG  power  ampli¬ 
fiers,  the  required  high  output 
currents  through  such  a  low  impe¬ 
dance  were  obtained  directly  from 
the  117-volt  d-c  power  line.  Con¬ 
struction  of  a  special  high-power 
d-c  supply  was  thus  obviated. 


The  new  stimulator  produces  a 
unit  c.Tcle  consisting  of  two  rec¬ 
tangular  pulses  each  of  which  is  in¬ 
dependently  and  smoothly  variable 
in  duration  from  30  to  100,000  usec, 
with  amplitude  variable  from  zero 
to  maximum  and  with  the  same  or 
opposite  relative  polarity.  In  addi¬ 
tion.  the  two  pulses  are  separable 
by  an  interval  independently  vari¬ 
able  from  5  to  100,000  iisec.  The 
rise  time  of  each  scpiare  wave  from 
zero  to  90  percent  of  peak  ampli¬ 
tude  is  1.5  /isec  and  the  fall  time  is 
10  ii.sec.  Within  the  limits  set,  the 
stimulator,  delivering  correspond¬ 
ingly  short  pul.ses,  has  operated  at 
repetition  rates  up  to  2,000  per 
sec. 

General  Operation 

The  overall  operation  of  the 
stimulator  can  be  understood  from 
the  block  diagram  in  Fig.  2.  -A 
positive  trigger  of  about  30  volts 
triggers  the  first  phantastron. 
whose  interval  determines  the 
duration  of  the  trapezoidal  output 


pulse.  The  two  shaping  circuits 
which  follow  change  this  to  a  rec¬ 
tangular  pulse,  which  the  driver 
stage  amplifies  to  about  250  volts 
for  feeding  to  the  power  amplifier 
either  directly  or  through  the 
mixer. 

The  first  phantastron  output  is 
also  fed  through  a  cathode  follower 
to  a  ditferentiating  circuit  or 
peaker.  The  positive  spike  from 
the  peaker,  corresponding  to  the 
trailing  edge  of  the  first  phantas¬ 
tron  i>ul.se,  is  used  to  initiate  a 
bl(K-king-oscillator  pulse  of  the  or¬ 
der  of  1  ^osec  for  triggering  the 
interval-iletermining  phantastron. 

The  output  of  the  interval  phan¬ 
tastron  is  fed  through  a  cathode 
follower  to  a  peaker  whose  out]>ut 
triggers  a  blocking  oscillator.  .A 
sharp  trigger  voltage  is  obtained 
which  marks  the  trailing  edge  of 
the  interval  i>hantastron  and  initi¬ 
ates  the  action  of  phantastron  11. 
who.se  trapezoidal  pulses  are  shaped 
and  amplified  for  feeding  to  the 
power  amplifier  by  way  of  the 
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Research  laboratory  at  New  York  University,  showing  dual-pulse  electronic  stimulator  in  rack  at  right.  Constant-temperature  salt  bath 
containing  muscle  being  stimulated  is  barely  showing  at  lower  leit.  Rack  back  oi  it  contains  various  ampliiiers  and  oscillators  used  with 
dual-beam  oscillograph  in  center  lor  recording  mechanical  and  electrical  responses  ol  the  muscle 


Physiologic  Stimulator 


Sixteen  parulleletl  6AS7(i  dual-trintles  operating  directly  Iroin  117-volt  d-e  power  line 
deliver  pairs  of  (>-ampere  pulses  for  Navy -sponsore«l  basic  research  project  involvinji 
stimulation  of  live  muscles  supported  in  electrolvte.  Three  phantastron  time-delay  stajies 
provide  complete  control  over  pulse  width  and  spaciii}: 


By  DAVID  MOSTOFSKY 
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t'ttlhfh  of  Dfiitistry 
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and  ALEXANDER  SANDOW 

Associate  l^rofesaor  of  Biology 

Square  College  of  Arts  and  Seienc* 
\rw  York  Vuiversity 


mixer  when  pulses  are  of  the  same 
polarity,  or  directly  to  the  power 
stafre  when  pulses  are  of  opposite 
polarity. 

The  power  amplifier  delivers 
maximum  pulses  of  6  amperes  peak 
current  throujrh  the  9-ohm  output 
impedance  when  the  pulses  are  of 
the  same  polarity,  and  about  one- 
fourth  of  this  when  the  pulses  are 
of  opposite  polarity. 

Circuit  Analysis 

The  circuit  of  the  stimulator  is 
jfiven  in  Fijf.  Ik  The  basic  timinjr 
and  pulse-forming:  action  is  per¬ 
formed  by  phanta.stron  circuits'. 
The  output  of  such  a  circuit  is  a 
netrative  trapezoidal  pulse,  smoothly 
variable  over  a  wide  range  and 
with  a  rapid  fall  and  ri.se  time. 

Diodes  (all  in  a  GAT6)  are  con¬ 
nected  to  the  first  grids  of  the  three 
phantastron  circuits  to  permit  op¬ 
eration  at  high  repetition  rates 


Examples  oi  trains  of  pulses  produced 
by  stimulator,  as  recorded  with  dual¬ 
beam  oscillograph  to  get  timing  wave 


with  the  relatively  wider  pulses 
and  intervals.  The  diodes  permit  a 
more  rapid  recovery  of  the  grid 
voltage  after  the  pulse.  Switching 
in  the  extra  capacitor  in  the  phan¬ 
tastron  circuit  permits  extending 
its  pulse  duration  to  100,000  ^sec. 

The  time  of  the  phantastron 
pulse,  in  general,  is  determined  by 
a  voltage  applied  to  the  plate.  Ex¬ 
cept  for  extremely  narrow  time  in¬ 
tervals  there  is  a  linear  relation¬ 
ship  between  this  voltage  and  the 
pulse  width.  The  control  voltage 
is  applied  to  the  plate  of  phantas¬ 
tron  Vi  through  diode  F,  which 
isolates  the  plate  from  the  control 
voltage  during  the  phantastron 
cycle.  The  two  5,000-ohm  potentio¬ 
meters  in  the  phantastron  circuit 
are  .screwdriver  adjustments  which 
determine  the  minimum  and  maxi¬ 
mum  voltage  obtained  from  the  20,- 
000-ohm  wire-wound  potentiometer 
that  serves  as  the  phantastron  pulse 
width  control.  The  500-ohm  wire- 
wound  potentiometer  is  a  vernier 
control. 

The  trapezoidal  output  of  phan¬ 
tastron  I  is  taken  from  its  cathode 
and  fed  to  the  grid  of  V,  where  grid¬ 
clipping  action  flattens  the  pulse. 
On  the  plate  of  this  tube  the  pul.se 
is  a  positive  rectangular  voltage 
with  a  negative  overshoot.  This 
pulse  is  coupled  to  the  next  stage 
through  a  large  time  constant  net¬ 
work  in  order  to  pass  the  wide 
pul.ses.  The  6H6  diode  connecting 
the  grid  side  of  the  coupling  capaci- 


FIG.  1 — Method  of  electrically  itimulat- 
ing  a  muscle  with  so-called  massive 
electrodes  connected  to  output  oi  high- 
current  electronic  pulse  generator.  Mus 
cle  Is  clamped  at  its  lower  end.  and 
upper  end  is  connected  through  a  lever 
to  a  piezoelectric  pickup.  Muscle  (oi 
frog)  con  live  for  many  hours  in  the 
salt  solution  serving  here  as  electrolyte 

tor  to  ground  is  a  clamper  or  d-c 
restorer. 

Tube  is  bia.sed  to  cutoff  so 
only  the  positive  part  of  the  pulse 
is  amplified;  the  negative  overshoot 
is  not  obtained  in  the  plate  circuit 
of  this  tube. 

From  the  plate  of  V,  the  pulse, 
now  negative,  is  inverted  and  clip¬ 
ped  by  and  then  passed  through 
attenuator  stage  F„.  Attenuation  is 
limited  by  the  fixed  22,000-ohm  re¬ 
sistor  so  that,  at  any  .setting  of  the 
potentiometer,  the  pulse  finally 
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passed  on  to  the  power  amplifier  is 
built  up  on  a  fixed  pedestal  which 
overcomes  the  large  cutoff  bias  of 
the  power  tubes.  Switch  S  permits 
feeding  the  pulse  from  V'„  either 
directly  to  the  power  stage,  or 
through  mixer  I',.,  in  which  mixing 
with  the  corresponding  second 
pulse  is  accomplished.  The  cathode 
of  Vu  is  biased  by  its  80,000-ohm 
resistor  connected  to  B-e,  in  order 
to  minimize  interaction  between  the 
attenuation  .setting  of  either  pulse 
with  that  of  the  other. 

Pulse  Interral  Circuit 

The  interval-determining  .second 
phantastron  V,t  is  triggered  by  a 
spike  that  corresponds  to  the  trail¬ 
ing  edge  of  the  first  phantastron. 
The  pulse  on  the  cathode  of  the 
first  phantastron  is  connected  to 
a  trigger-forming  circuit  by  way  of 
cathode  follower  T,,  which  isolates 
the  phantastron  from  the  circuits 
that  follow.  The  following  tube,  V„ 
differentiates  the  puLse.  Thus  on 
the  secondary  of  the  pulse  trans¬ 
former,  in  the  plate  circuit  of  V„ 
there  appears  a  narrow  spike  which 
triggers  blocking  oscillator  after 
going  through  i.solation  stage 
The  latter  is  normally  cut  off  by 
the  network  in  the  cathode,  and 
conducts  only  during  the  positive 
spike  that  is  derived  from  the  trail¬ 
ing  edge  of  the  first  pulse.  The 
sharp  positive  pulse  which  is  ob¬ 
tained  at  the  cathode  of  V,  js  di¬ 
rectly  coupled  to  the  interval  phan¬ 
tastron  which  it  triggers. 

The  output  of  the  interval  phan¬ 
tastron  is  differentiated  and  a 
blocking  oscillator  pulse  corre¬ 


sponding  to  the  trailing  edge  is  ob¬ 
tained  through  the  circuits  associ¬ 
ated  with  Vu,  V,i,  Fm  and  F.j, 
which  are  the  same  as  F„  F,,  F, 
and  F,.  The  blocking  oscillator 
spike  triggers  phantastron  II 
which  determines  the  .second  rec¬ 
tangular  output  pulse. 

Second  Rectangular  Pulse 

The  output  of  phantastron  II  is 
shaped  and  attenuated  in  F.,,  F,,. 
F,a,,  and  F,,..  After  passing 
through  switch  S  it  is  used  in  ei¬ 
ther  of  two  ways.  If  two  pulses  of 
the  same  polarity  are  required,  the 
output  from  F,„  goes  through  cath¬ 
ode  follower  Fu  where  it  is  mixed 
with  the  corresponding  wave  from 
V’li.  When  the  pulses  are  to  be  of 
opposite  polarity,  the  wave  from 
F„a  is  led  directly  to  the  power 
stage,  each  pulse  being  in  its  own 
channel.  The  reason  for  this  switch¬ 
ing  will  become  apparent  later  in 
the  di.scussion  of  the  power  am¬ 
plifier  stage. 

Power  Amplifier 

Switches  S,  and  S»  change  the 
power  amplifier  circuit  to  either  of 
two  forms,  one  for  pulses  o.f  the 
.same  polarity  and  another  for 
pul.ses  of  opposite  polarity.  For 
pulses  of  the  same  polarity  all  the 
tubes  are  in  parallel,  with  appro¬ 
priate  isolating  resistors  in  the 
plate  and  grid  circuits,  as  in  Fig. 
4A.  Use  of  6AS7G  tubes  makes 
it  possible  to  obtain  relatively  high 
currents  with  low  plate  voltage. 
Five,  ten,  fifteen  or  twenty  tubes 
may  be  u.sed  independently  since 
there  are  individual  filament  sup¬ 


FIG.  2— Major  stages  oi  stimulator  and  worelorms  of  pulses  at  various  points 


plies  and  B  ^  switches.  The  circuit 
is  arranged  as  a  cathode  follower 
and  the  load  is  connected  directly 
between  cathode  and  ground.  Fixed 
200-ohm  and  9-ohm  resistors  are 
permanently  incorporated  as  output 
loads  of  the  power  amplifier  to  per¬ 
mit  tests  without  a  working  load. 
This  is  desirable  because  the  mas¬ 
sive  electrodes  are  easily  polarized 
when  handling  large  currents. 
When  output  pulses  are  to  be  con¬ 
nected  to  the  massive  electrode 
stimulating  system,  output  switch 
S2  is  set  for  the  200-ohm  resistor 
and  the  massive  electrode  .system 
is  connected  as  a  shunt  across  this 
resistor.  Since  the  impedance  of 
the  massive  electrode  device  is  only 
about  9  ohms,  the  200-ohm  resistor 
gives  no  appreciable  loading.  For 
any  load  impedance  used,  the  power 
tubes  are  heavily  bia.sed  beyond  cut¬ 
off,  and  thus  no  current  flows 
through  the  load  except  when  a 
pulse  is  applied  to  the  power  tube 
grids.  The  diode  in  the  grid  cir¬ 
cuit  clamps  the  grid  bias  to  an  ad- 
ju.stable  value,  usually  set  at  — 120 

V. 

For  output  pul.ses  of  opposite 
polarity,  the  circuit  is  switched  to 
correspond  to  the  simplified  sche¬ 
matic  of  Fig.  4B.  This  resembles  a 
push-pull  arrangement  with  half 
the  tubes  receiving  the  first  pulse 
from  F,.  and  the  other  half  receiv¬ 
ing  the  .second  pulse  from  F,,,. 
When  this  setup  is  used  under  work¬ 
ing  conditions,  each  set  of  tubes  is 
connected  to  its  own  9-ohm  cathode 
resistor  and  each  side  of  the  mas¬ 
sive  electrode  load  is  connected  to 
the  one  of  the  common  cathode  ter¬ 
minals.  Under  these  conditions  al¬ 
ternate  pulses  will  be  opposite  in 
polarity  at  the  output  provided  by 
the  massive  electrode  load. 

Of  special  interest  are  the  results 
for  the  9-ohm  output  for  which 
the  stimulator  was  designed.  When 
sixteen  6AS7G  output  tubes  are 
in  parallel  (32  triodes),  the  out¬ 
put  for  the  maximum  250-v  pulse 
applied  to  their  grids  is  about  55 
volts,  thus  giving  us  a  pulse  of 
about  6  amperes.  Considerably 
greater  voltages  and  currents  may 
be  obtained  by  adding  still  more 
tubes. 

When  the  output  stage  is  set  for 
push-pull  operation,  the  output  is 
about  one-fourth  of  that  for  paral- 
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FIG.  3 — Circuit  of  pulie  generator  and  synchroniier.  Power  amplifier  require!  llT  eolt  d-c  power  line,  and  ail  other  itaqes  operate 

from  o  common  SOO-volt  regulated  power  supply 


lei  operation,  becau.se  when  the 
tubes  on  one  side  of  the  push-pull 
arranjfement  are  conductinir,  the 
tubes  on  the  other  side  are  inactive; 
the  current  delivered  by  the  set  of 
active  tubes  now  subdivides  be¬ 
tween  its  cathode  resistor  and  the 
parallel  circuit  including  the  load 
in  .series  with  the  cathode  resi.stor 
of  the  inactive  tubes.  Thus,  the 
power  dissipated  across  the  actual 
load  (the  stimulating  bath)  be¬ 
comes  quite  small.  This  available 
power  is  sufficient,  however,  for 
certain  critical  physiological  ex¬ 
periments  requiring  alternate 
pul.ses  of  opposite  polarity. 

The  d-c  line  used  as  a  H  supply 
for  the  power  amplifier  is  not  per¬ 
fectly  steady.  Apart  from  the  f)c- 
casional  relatively  large  fiuctua- 
tions,  there  is  a  con.stant  ripple  of 
the  order  of  one  volt.  This  appears 
with  essentially  constant  absolute 
value  at  the  output,  regardless  of 
the  magnitude  of  the  desired  pul.ses. 
When  the  pulses  are  small,  and  thus 
the  ripple  relatively  large,  this  diffi¬ 
culty  is  circumvented  by  delivering 


FIG.  4-  Simpllfiad  circuit  of  power  am¬ 
plifier  for  the  two  settings  of  the  polar¬ 
ity-changing  switch 


maximum  or  near  maximum  volt¬ 
ages  to  the  input  of  the  power  stage 
and  then  attenuating  by  means  of 
variable  resistor  R  in  series  with 
the  output  load.  In  this  way  the 


ripple  is  always  of  the  tolerable 
relative  order  of  about  1  percent  of 
the  final  pulse  voltage,  no  matter 
how  small  this  is. 

The  stimulator  has  been  in  al¬ 
most  daily  u.se  for  many  month.s. 
Throughout  this  time  the  generator 
has  proved  to  be  highly  stable  and 
dependable,  and  well  suited  to  the 
special  nt'eds  for  which  it  was  con¬ 
structed.  Although  the.se  needs  are 
physiological,  this  type  of  high-cur¬ 
rent  pul.se  generator  may  have 
other  applications. 

The  work  on  this  project  was 
aided  by  a  contract  between  the 
Office  of  Naval  Research,  Depart¬ 
ment  of  the  Navy,  and  New  York 
University  (NRllS-SOO).  The 
authors  expre.ss  their  indebtedness 
to  Harvey  Mandel,  who  did  much 
of  the  wiring  of  this  stimulator, 
and  Arthur  .1.  Kahn  who  aided  in 
the  testing. 
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Cathode-F  ollower 


Excellent  bquare-v\ave  response  from  10  to  ^O.OOO  j-ycles  ib  obtained  from  eight  double 
triodeb  directly  driving  louiUpeaker  voice  coilb.  Direct-coupled  btage  hab  power  gain  of 
.ST  dl».  I  p  to  20  tubcb  can  be  iibcd  for  auditoriiiiiib 

By  E.  W.  FLETCHER  and  S.  F.  COOKE 

Cruft  Laboratory  Case  Institute  of  Technnhtgy 

Harvard  University  Clex'eland,  Ohio 

Cambridpr.  Mass. 


Many  audio  kxpkrimkntkks. 

including  the  authors,  have 
felt  that  the  power  cathode  follower 
was  the  ideal  audio  amplifier  output 
couplin>r  stafre  into  a  speaker  sys¬ 
tem.  Heretofore,  either  prelimi¬ 
nary  investiRation  or  practical  cir¬ 
cuit  design  has  led  previous 
attempts  to  utilize  the  cathode-fol¬ 
lower  power  stage  into  the  com¬ 
promise  of  coupling  the  speaker  or 
speaker  system  with  an  output 
transformer. 

Such  an  arrangement  has  gained 
some  advantages,  notably,  good  fre¬ 
quency  response,  excellent  damping 
qualities  and  low  distortion.  The 
transformer  has.  with  all  its  design 
problems,  still  been  the  limit¬ 
ing  component  of  such  an  audio 
amplifier.  Disad%‘antages.  such  as 
low  efficiency  and  low  power  sensi¬ 
tivity  inherent  with  this  device 
might  be  ignored  by  those  seeking 
true  and  distortionless  reproduc¬ 
tion.  On  the  other  hand,  the  lack  of 
voltage  amplification  of  the  cathode 
follower  imposes  such  severe  re¬ 
quirements  upon  the  preceding 
driver  stage  that  the  avoidance  of 
distortion  is  very  difficult,  if  not 
quite  impossible. 

The  authors  have  felt  strongly 
that  if  an  arrangement  could  be  de¬ 
veloped  to  couple  the  cathode-fol¬ 
lower  stage  directly  to  the  voice  coil 
of  the  speaker,  or  dividing  network 
of  a  speaker  system,  many  real  ad¬ 
vantages  would  accrue.  Initial  in¬ 
vestigation  of  such  a  power  cathode 
follower  using  the  2.A3  class  of 
triodes  was  not  too  encouraging; 
the  ideal  remained  without  practi¬ 
cal  implementation. 

In  1046,  the  introduction  of  the 


FIG.  1 — Basic  cathode-Iollowsr  stage 
for  direct  coupling  to  low  impedance 
voice  colls 


twin-power  triode  type  6AS7G  re¬ 
vived  interest.  Single-ended  and 
balanced  arrangements  were  tried 
using  inductive  and  capacitive 
coupling,  but  finally  a  direct- 
coupled,  push-pull  balanced  stage 
evolved.  Figure  1  shows  a  sche¬ 
matic  of  a  cathode-follower  stage 
utilizing  a  total  of  eight  twin- 
triodes  of  the  6AS7G  type.  Such  a 
balanced  stage  retains  all  the  inher¬ 
ent  advantages  of  a  push-pull  am¬ 
plifier  and  permits  direct  coupling 
to  the  low-impedance  voice  coils 
with  no  direct-current  flow  through 
these  coils. 

Balanced  Stage 

An  equivalent  circuit  of  this  bal¬ 
anced  stage  containing  eight  tubes 
is  shown  in  Fig.  2.  The  cathode- 
follower  stage  is  loaded  by  the  16- 
ohm  audio  load  shunted  by  the 
cathode  resistors,  making  an  ef¬ 
fective  load  of  14.22  ohms  driven  by 
a  generator  having  an  internal  im¬ 
pedance  of  22.67  ohms. 

For  a  given  numUn’  of  twin 
triodes,  increasing  the  cathode-re¬ 
sistor  value  will  make  the  u.seful 
audio  power  into  the  speaker  ap¬ 


proach  a  limiting  value  of 
where  1  is  the  peak  current  and  K,. 
is  the  speaker  resistance.  Decreas¬ 
ing  its  value  will  lower  the  plate- 
supply  voltage  and  increase  the 
electrical  damping  on  the  speaker. 
Such  a  design  eliminates  the  output 
transformer  from  the  audio  ampli¬ 
fier,  enabling  one  to  build  a  com¬ 
pletely  direct-coupled  amplifier  or 
an  all-stage  capacitance-resistance 
coupled  audio  amplifier. 

The  input  impedance  of  a  cathode 
follower  is  high;  this  is  an  obvious 
advantage.  Manufacturers  of  the 
6AS7G  recommend  that  for  cathode 
biasing  a  grid  resistor  of  not 
greater  than  1  megohm  be  u.sed  to 
limit  ion  collection  on  the  grid,  thus 
avoiding  erratic  operation.  For 
eight  i)aralleled  triode  sections,  a 
12o,000-ohm  grid  resistor  would  be 
required. 

The  gas  current  in  these  tubes 
has  been  low  enough  to  justify  a 
0.5-megohm  resistor,  which  has 
proved  satisfactory  for  this  cath¬ 
ode-follower  service.  The  high-im- 
pedance  input  into  the  follower 
stage  allows  the  use  of  a  simple 
voltage  amplifier  as  a  driver,  while 
a  2-af  coupling  capacitor  gives  ade- 
(luately  low  frequency  response. 

In  addition,  the  drive  voltage  is 
relatively  small  at  each  of  the  out¬ 
put  catho<les.  With  five  volts  rms 
phased  180  degrees  apart  across  a 
16-()hm  load  the  dissipation  is  6.22 
watts.  Since  eight  triodes  in 
parallel  as  a  composite  cathode  fol¬ 
lower  have  a  voltage  gain  of  0.254, 
the  necessary  voltage  at  the  grids 
is  less  than  20  volts  rms.  This  is  a 
moderate  and  easily  fulfilled  con¬ 
dition  for  a  resistance-coupled  am- 
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plifier.  The  power  sensitivity  is 
even  greater  than  the  power  tubes 
and  transformer  combination  when 
replaced  by  the  power  cathode  fol¬ 
lower.  An  input  of  l.:52  milliwatts  at 
the  cathode-follower  tfrid.s  corre¬ 
sponds  to  6.32  watts  in  a  16-ohm 
load  across  the  cathodes,  a  power 
jrain  of  37  db! 

-A  .square-wave  test  of  the 
power  cathode-follower  output  staKe 
loaded  with  a  16-ohm  noninductive 
resistor  was  so  ffood  that  the  prob¬ 
lem  of  buildinj?  an  amplifier  and 
preamplifier  to  match  its  iwrform- 
ance  became  nonconventional  audio 
practice.  To  avoid  angular  phasing 
within  the  audio  ran>re  of  20  to  20,- 
000  cps,  one  mi^ht  make  the  em¬ 
pirical  stipulation  that  the  ampli¬ 
fier  l)e  capable  of  linear  amplitude 
response  from  2  to  20t).000  cps. 

Square  Ware  Test 

If  the  amplitude  drops  0.1  db  at 
either  end  of  the  audio  .spectrum,  a 
corresponding  10-degree  phase  shift 
is  suflFered  while  a  3-db  drop  corre¬ 
sponds  to  45  degrees.  .A  balance 
should  be  maintained  in  extending 
frequency  response  at  both  ends  of 
the  audio  spectrum.  That  is,  if  an 
extension  of  upper  respon.se  is 
made  to  200,000  cps,  then  an  exten¬ 
sion  of  the  lower  response  frequen¬ 
cies  should  be  made  to  2  cps.  One 
rule  of  thumb  has  been  to  make  the 


product  of  the  upper  and  lower 
half-power  freciuencies  equal  to 
400,000.  Figure  3  shows  a  .sche¬ 
matic  of  an  amplifier  that  fulfills 
these  conditions.  It  pas.ses  a  square 
wave  over  the  frequency  range  of 
20  to  20,000  cps,  which  compares 
favorably  with  the  response  of  the 
cathode-follower  stage. 

Power  Supply 

I’erhaps  the  most  difficult  prob¬ 
lem  to  be  solved  in  the  design  of  an 
amplifier  incorporating  this  power 
cathode-follower  stage  is  an  ade- 
(|uate  power  supply  who.se  co.st.  size 


and  weight  remain  small.  A  supply 
voltage  of  200  volts  and  2,000  ma 
will  supply  sixteen  triodes  of  an 
eight-tube  cathode-follower  stage 
at  the  manufacturer’s  recommended 
operating  conditions.  This  require¬ 
ment  was  easily  accomplished  by 
using  4  rectifiers,  type  872,/872A, 
in  the  bridge  circuit  shown  in  Fig. 
4. 

The  output  had  a  capacity  of 
2.500  ma,  which  allowed  a  300-ma 
additional  drain  for  the  amplifier 
heaters.  They  are  in  series  with  a 
300-ma  field  in  the  tweeter.  The 
woofer  field  absorbed  another  100 


FIG.  3 — Suqqeslcd  letiitance  coupled  praomplUiar  with  good  tquaro-waro  roipona* 
(rom  20  to  20.000  cps 


FIG.  2 — EquiTOlent  circuit  for  ths  sight- 
lube  stage  shown  In  Fig.  1 


FIG.  4 — Unique  power  supply  used  to  operate  the  calhode-iollower  multitube  output 
stage 
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Table  I — Comparison  of  Multitube  Cathode-Follower  Stages 


Nuiiilier  of  6.AS7G  Tulies 
in  Stage 

4 

8 

12 

16 

20 

Plate  Supply  Current  (ina) 

1,000 

2.  (MM) 

3,0(K) 

1,000 

4,600 

Plate  .Supply  Voltage  (volts) 

167 

1<W 

231 

263 

282 

Pu'ili  or  I’lill  Composite  Tulie 

Characteristic.s 

Plate  Ciu-rent  (amp) 

0..50 

1 .00 

1  50 

2.00 

2.30 

Ions  Conductance  ( Minims) 

28,000 

,56,000 

81,000 

112,000 

140,000 

Plate  Hesistance  (ohms)  | 

70 

35 

23.33 

17.5 

14 

Cathode  Resistance  (ohms) 

61 

01 

61 

hi 

61 

Rias  Voltage  f volts) 

32 

32 

33 

37 

41 

Follower  fohins) 

23  67 

1 1  67 

7.78 

5.83 

4.67 

(ienerator  Resistance  (ohni.s) 

16 

23, 33 

I  .'>  .  .l(> 

II  67 

9.3.3 

l/>ad  Resistance  (ohms) 

11.22 

11.22 

1  1  22 

11  22 

11  22 

Dumping  Resistance  (ohms) 

31  33 

19.72 

13.87 

10.69 

8  69 

Audio  Power  to  Speaker  (watts) 

1..58 

6.32 

11.22 

22  78 

33.38 

.Audio  Power  to  Cathode  Re- 

sistors  (watts) 

0  20 

0.79 

1.78 

2  85 

4  17 

Voltage  across  Imad  (volts) 

.5.0 

10  0 

15  0 

19.0 

23.0 

Amplilication 

0  156 

0.253 

0.319 

0  369 

0  102 

Power  Cain  (dhl 

36.5 

.37.0 

37.2 

37.5 

37.5 

Drive  Voltage  (Push  or  Pull) 

volts  (rms) 

16.0 

19  7 

23.5 

25.7 

28.7 

Total  Power  Input  (watts) 

320 

'  610 

9b0 

1,280 

1,600 

Overull  Ktiirienry  (percent) 

0.5 

1  1 

t 

15 

1.78 

2.09 

ma  while  50  ma  supplied  the  volt¬ 
age  amplifier.  This  drain  brought 
the  total  load  on  the  supply  to  2.- 
450  ma. 

I’i-section  filters,  consisting  of 
500-//f  capacitors  and  0.072  henry 
inductors,  adequately  reduced  power 
hum  in  the  speakers  to  an  inaudible 
level,  —10  mv  of  120-cps  ripple. 
The  cost  of  this  supply  was  held 
to  a  ridiculously  small  figure  by  uti¬ 
lizing  parts  available  on  the  surplus 
market.  The  extraordinarily  low 
fre(|uency  respon.se  of  the  follower 
makes  the  hum  problem  all  the  more 
(litficult,  but  the  hum  level  in  the 
lialanced  output  stage  itself  is 
down  more  than  00  db  below  the 
maximum  output  of  ().:52  watts  for 
eight  tubes.  Shot  noi.se,  although 
not  objectionable,  is  more  .serious 
than  hum.  Careful  attention  to 
grounding  technicpies,  and  the  u.se 
of  an  all  d-c  heater  supply  in  the 
amplifier  kept  its  hum  level  below 
that  of  the  output  stage.  It  might 
t»e  pointed  out  that  there  is  no  hum 
pickup  problem  here  such  as  that 
encountered  with  output  transform¬ 
ers  owing  to  winding  linkage  or 
magnetic  coupling. 

The  maximum  audio  power  out¬ 
put  for  the  cathode-follower  stage 
consisting  of  eight  twin-triode 
<>AS7G  tubes  coupled  to  a  speaker 
system  of  16-ohm  nominal  impe¬ 
dance,  where  the  limiting  condi¬ 
tion  is  class  A  operation,  is  LR,J2 
=  16/2  =  8  watts,  if  the  cathode 
resistor  were  infinite  in  value.  For 
the  64-ohm  cathode  resistors  actu¬ 
ally  used,  the  total  power  into  these 
resi.stors  and  the  16-ohm  speaker 
system  is  PR,/2  =  { 16  x  128) /2 
(16  -f-  128)  =  7.11  watts  of  which 
only  6.32  watts  divides  to  the  audio 
load  while  the  remaining  0.79 
watt  is  dissipated  in  the  64-ohm 
cathode  resistors. 

In  view  of  the  fact  that  most 
good  audio-amplifier  designs  claim 
output  powers  of  10  to  20  watts, 
and  more  recently  values  even  as 
high  as  30  to  50  watts,  this  value 
of  6.32  watts  seems  small.  How¬ 
ever,  with  this  output  cathode  fol¬ 
lower,  the  best  speakers  available 
are  hard  pressed  even, to  approach 
the  follower  performance.  This 
precludes  the  u.se  of  the  output  fol¬ 
lower  with  any  but  the  best  types 
of  speakers  available.  Relatively, 
such  speakers  are  highly  efficient. 


.A  speaker  system  and  dividing 
network  of  good  efficitjncy  in  a  room 
of  2,300  cubic  feet  volume,  with 
.sound  intensity  distinctly  uncom¬ 
fortable,  had  a  measured  average 
power  into  the  dividing  network  of 
only  100  milliwatts.  .At  a  comfort¬ 
able,  more  desirable  level,  the  meas¬ 
ured  average  power  was  less  than 
20  milliwatts ! 

Average  power  of  6.32  watts  or 
12.64  peak  watts  leaves  a  consider¬ 
able  factor  of  safety  for  the  dy¬ 
namic  range  required  to  reproduce 
a  symphonic  orchestra  over  this 
average  power  of  0.02  watt.  In 
Symphony  Hall,  Boston,  this  may 
be  greater  than  90  db  above  back¬ 
ground  noise,  but  a-m  and  f-m 
broadca.sting  as  well  as  record  re¬ 
strictions  hold  the  range  below  60 
db  above  noise. 

Simplified  Amplifier 

In  the  form  pre.sented,  the  cath¬ 
ode-follower  power  amplifier  has 
low  power  efficiency  as  well  as  poor 
weight  and  space  efficiency.  There 
is  reason  to  believe  that  a  follower 
stage,  utilizing  only  four  twin 
triodes  of  the  6AS7(1  type,  will  do 
as  well  except  for  a  reduction  in 
average  power  to  1..59  watts.  No 
deterioration  in  reproduction  could 


be  detected  by  a  listening  test  in 
the  original  system  with  four 
tubes  removed. 

.At  an  average  power  output  of  20 
milliwatts,  a  22-db  factor  of  safety 
for  peaks  .still  remains.  If  a  four- 
tube  system  were  acceptable  (neigh- 
l>or  objection  may  be  anticipated  in 
a  single-house  residential  section 
where  hou.se  spacing  is  on  approxi¬ 
mately  100-ft  centers,  if  the  aver¬ 
age  level  is  maintained  as  high  as 
50  milliwatts)  a  supply  of  1-am¬ 
pere  capacity  would  suffice. 

A  .selenium  rectifier  of  the  full- 
wave  bridge  type  could  be  used  to 
advantage  for  space  economy.  One- 
ampere  chokes  of  approximately 
100  millihenrys  in  a  double-pi  filter 
will  be  more  than  adequate  filtering 
if  used  with  three  500-/tf  capacitors 
of  the  proper  voltage  rating. 
Proi)er  isolation  of  the  cathode-fol¬ 
lower  stage  and  speaker  system 
might  allow  the  rectifier  to  be  sup¬ 
plied  directly  from  the  a-c  line 
without  power-line  transformers. 

Four  amplifiers  using  eight  tul)es 
have  been  built  and  lived  up  to  all 
expectation.s.  Those  who  may  have 
reipiirements  for  much  more  power 
output,  such  as  an  auditorium  or 
theater,  might  consider  a  20-tube 
system.  Table  I  gives  an  interest- 
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FIG.  5  -Square-wave  oicilloqrami  obtained  in  comparison  between  iollower  output  stage  and  various  high-quality  transformers. 
Top  row  shows  the  Iollower  results.  Transformer  types  are  listed  in  the  text 


injr  comparison  of  cathode-follower  voice  coil  back  into  the  amplifier  all  with  an  iiiiiut  voltajre  of  20  volts, 
output  staires,  usini;  4.  8,  12,  16,  could  be  used  with  no  danger  of  in-  The  authors  .lave  used  the  cath- 
and  20  tubes,  stability  or  oscillations.  ode-follower  statfe  driven  by  the  am- 

Hijrhly  efficient  sjieakers,  not  Square-wave  tests  of  five  of  the  jilifier  in  Fi>r.  0  to  feed  a  stood  di- 
acou.stically  matched  throughout  be.st  available  audio  transformers  viding  network  of  less  than  0.5-  db 
the  whole  of  the  audio  spectrum,  and  the  eight-tube  cathode  follower  in.sertion  loss  coupled  to  an  18-in 
must  be  well  damped  electrically,  stage  exhibited  the  striking  results  cone  woofer  and  a  metal-diaphragm 
Some  adv(K-ates  propo.se  an  effec-  shown  in  Fig.  5.  The  conditions  multicellular  tweeter.  The  reaction 
tive  impedance  looking  back  into  of  testing  were  as  follows:  Square  after  several  months  of  listening  to 
the  amplifier  of  a  fraction  of  an  waves  were  fed  from  a  balanced  this  .system  might  Ije  likened  to  liv- 
ohm,  usually  accomplished  by  heavy  generator  through  resistors  etpiiva-  ing  with  a  great  painting.  At  first 
feedback.  -Another  theory  proposes  lent  to  the  plate  load  of  the  power  you  are  convinced  that  it  is  good, 
that  such  electrical  damping  have  tubes  driving  the  transformers.  A  but  as  more  live  program  material 
a  resistance  of  the  order  of  value  noninductive  resistance  load  of  is  sampled  you  slowly  realize  that 
of  the  voice-coil  impedance.  What-  proper  value  (16  ohms)  was  u.sed  it  is  remarkable  in  its  ability  to 
ever  may  lie  the  better  for  trans-  on  the  secondary.  All  transformers  handle  extremes  of  frequency,  dy- 
former  coupling  into  an  electro-  and  cathode  follower  were  tested  namic  range  and  transients, 
dynamic  speaker  system  may  be  under  identical  conditions.  No  In  the  cathode  follower,  no  prob- 
questionable,  but  no  evidence  of  compen.sation  of  any  kind  was  used,  lem  of  leakage  inductance  nor 
overshoot  can  be  detected  in  a  Numbers  at  the  left  identify  the  shunt  capacitance  exists,  therefore. 
Klipsch  speaker  system  driven  by  following  equipment:  (1)  cathode  l)etter  results  at  the  high  frequen- 
the  8-tube  cathode-follower  stage.  follower,  8-6AS7(I  tubes;  (2)  Gen-  cies  are  obtained,  especially  in  the 
The  1.5-inch  driver  is  damped  eral  Radio,  Sjiecial ;( II )  UT(’ LS.55 ;  reproduction  of  percussion  instru- 
properly  by  virtue  of  good  acoustic  (4)  Thordarson  t'HT,  15S‘.>1;  (5)  ments.  Here  steep  wave  fronts  re¬ 
matching  into  the  horn.  The  damp-  Partridge,  English  Williamson  am-  quire  a  fre(iuency  respon.se  pos¬ 
ing  resistance  for  this  case  is  19.o  plifier;  (6)  Peerless  S-24.5-Q.  sibly  as  high  as  100  or  even  200 

ohms.  It  is  well-known  that  the  The  first  o.scillogram  in  each  .set  kilocycles.  Respon.se  at  the  low-fre- 
speaker  impedance  is  highly  vari-  was  taken  with  a  20-cps.  0.7-volt  quency  end  is  much  better  than  any 
able  and  the  resistive  damping  af-  input  square  wave.  The  .second  at  transformer  available,  e.specially  at 
forded  by  the  follower  is  probably  20  cps  and  20  volts  shows  the  .seri-  low  power  .settings.  There  is  an  ap- 
critical  when  using  speakers  that  ous  effect  of  the  transformers’  in-  jiarent  reduction  in  record  scratch 
have  proper  acoustic  loading.  If  sufficient  inductance.  The  remain-  while  at  the  same  time  the  high- 
electrical  damping  is  desirable  or  ing  sets  were  taken  at  60,  200,  600,  frequency  response  is  better  that. 
iiece.s.sary,  a  feedback  link  from  the  2.000.  6,000,  11,000,  and  20,000  cps  with  the  best  transformers. 
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.Miniiiiiiiii  int«*rlVrrnr»*  l'n»in  hurinuiiicM  of  sound  uiid  video  earrier  intermediate  frequen- 
eies  is  provided  when  21. To  me  is  use«l  for  tlie  sound  i-f.  Harmonic-generating  capabilities 
of  the  video  <leteetor  are  analy/.ed  and  optimum  fre<juencies  given  for  intercarrier  and 
-  ■  11 -me  operation 

By  BERNARD  AMOS  and  WILLIAM  REISER 


0\K  TYPK  of  television  pietine 
interference  which  has  re¬ 
ceived  little  attention  is  that  caused 
liy  harmonics  of  the  video  and 
sound  carrier  intermediate  freciuen- 
cies.  A  lartre  majority  of  television 
receiver  manufacturers  still  use  the 
21  to  2(i-mc  hand  for  the  sound  and 
video  intermediate  frei|Uencies  of 
their  receivers  and  consideration 
•should  he  ^iven  to  the  elimination 
of  possible  interference  between 
the  harmonics  of  these  intermedi¬ 
ate  fre(|uencies  and  the  incomintr 
television  sijrnal. 

The  harmonics  of  the  video  car- 

!22 


»n  f-.  ftf/intf  nuf7  /if’cen'^r  t.\ 

r*l»  »  j.vioH  Hrvtwer  \tunufactui'ing  Division 
Alhn  li.  DuMont  Labs..  Inc. 
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rier  intermediate  frequency  are 
irenerated  almost  entirely  in  the 
video  detector  staye.  The  harmon¬ 
ics  of  the  sound  carrier  intermedi¬ 
ate  fre(iuency  are  jrenerated  to  some 
extent  in  the  limiter  statre,  hut 
mainly  in  the  discriminator  circuit. 
These  harmonics  may  feed  hack 
into  the  antenna  or  tuner  by  many 
different  itaths. 

Common  filament  and  power  leads 
are  a  potential  source  of  trouble. 
It  has  also  been  observed  that  the 
video  i-f  harmonics  will  feed 
through  the  video  amplifier  and 
appear  on  a  lead  to  the  cathode-ray 
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tube  .socket.  Since  this  is  usually 
near  the  antenna  input  connection, 
feedback  may  take  place  alonj?  this 
path.  The  use  of  a  dual  diode,  such 
as  the  flAL."),  for  the  video  detector 
and  d-c  restorer  furnishes  another 
path  by  which  these  harmonics  may 
reach  the  leads  to  the  ert  socket  and 
then  the  tuner  input. 

This  problem  has  become  increas¬ 
ingly  more  important  as  the  .sensi¬ 
tivity  of  receivers  has  been  in¬ 
creased.  Use  of  a  single  video 
amplifier,  because  of  economic 
reasons,  necessitates  relatively  high 
level  video  detection,  with  corres- 
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FIG.  3 — Eighth  toimd  l>f  harmonic  on 
channel  7,  a  l.SS-mc  beat  lor  22.1  me. 


FIG.  2 — Eighth  sound  I-f  harmonic  on 
channel  7  prcduces  a  50-kc  beat 


Internal  Television 


FIG.  1 — Interierence  irom  third  video 
i-t  harmonic  on  channel  S 


FtG.  4--SimpUiied  video  detector  neq 
leclinq  diode  retiitance 
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pundingly  larger  magnitude  of  the 
video  i-f  harmonies.  The  built-in 
antenna  has  also  served  to  empha¬ 
size  the  importance  of  this  problem, 
since  obviously  a  receiver  with  a 
self-contained  antenna  will  Imj  more 
susceptible  to  interference  from 
the.se  internal  harmonics  than  one 
which  has  its  antenna  located  some 
distance  away.  The  wide-spread 
use  of  unshielded  300-ohm  trans¬ 
mission  line  also  increases  the  pos¬ 
sibility  of  interference  from  this 
source. 

Harmonics  Involred 

To  illustrate  this  type  of  inter¬ 
ference  in  more  detail,  consider  a 
typical  television  receiver  with  a 
sound  carrier  i-f  of  21.0  me  and  a 
video  carrier  i-f  of  26.4  me.  Table 
1  li.sts  the  video  carrier  frequencies 
of  the  twelve  television  channels, 
the  harmonic  present  on  a  particu¬ 
lar  channel,  and  the  frequency  of 
the  beat  resulting  from  the  har¬ 
monic  and  the  video  carrier  for  the 
above  intermediate  frequencies. 

The  table  shows  that  seven  of  the 
twelve  television  channels  have  an 
i-f  harmonic  existing  within  their 
bandwidth.  The  harmonics  exist¬ 


TABLE  I 

Harmonics  oi  I-F  Present  on  Channels  2 — 13  Video  I-F  =  26.4  Me 
Sound  I-F  =  21.9  Me 


Harmonic 

Video 

Falling  in 

Harmonic 

Beat 

Channel 

Carrier 

Channel 

in  Me 

Frequency 

9 

55.95  Me 

3 

61.95 

3rd  Sound  I-F 

65.7 

4.45  M 

4 

67.95 

5 

77.95 

3rd  Video  I-F 

79.9 

1.95 

6 

83.95 

4th  Sound  I-F 

87.6 

4.35 

7 

175.95 

8lh  Sound  I-F 

175.9 

0.05 

8 

181.95 

7th  Video  I-F 

184.8 

3.55 

9 

187.95 

10 

193.95 

9th  Sound  I-F 

197.1 

3.85 

11 

199.95 

18 

905.95 

13 

911.95 

8th  Video  I-F 

911.9 

0.05 

Interference 


ing  on  channels  3  and  6  give  beat 
frequencies  much  greater  than  the 
3.5-mc  bandwidth  of  usual  video  i-f 
amplifiers  and  therefore  their  effect 
will  probably  not  be  noticeable  in 
the  video  output  signal.  Since  at 
least  part  of  the  3.85-mc  beat  on 
channel  10  will  come  through  the 
video  i-f  pass  band,  we  have  five 
channels  where  harmonic  interfer¬ 
ence  may  occur. 

Figure  1  shows  the  1.95-mc  l)eat 
from  the  third  harmonic  of  the 
video  i-f  interfering  with  the 
channel  signal.  Notice  that  this 
interference  pattern  may  be  easily 
mistaken  for  local  oscillator  radia¬ 
tion. 

Figure  2  shows  the  50-kc  beat  be¬ 
tween  the  eighth  harmonic  of  the 
sound  i-f  and  the  channel  7  signal. 

Figure  3  illustrates  the  inter¬ 
ference  of  this  same  harmonic  on 
channel  7  for  a  sound  i-f  of  22.1  me, 
the  resulting  beat  frequency  being 
1.5,5  me.  Note  that  this  interfer¬ 
ence  is  quite  similar  to  that  ob¬ 
tained  from  an  external  f-m  signal. 
The  harmonics  falling  in  channels 
8,  10  and  13  are  similar  in  nature. 

In  most  television  receivers,  the 
video  detection,  because  of  the  rela¬ 


tively  large  signal  required  to  drive 
a  single  video  amplifier  and  the 
high  intermediate  frequency  which 
makes  small  amounts  of  capaci¬ 
tance  important,  may  be  e.ssentially 
regarded  as  being  peak  linear  detec¬ 
tion.  Figure  4  shows  the  simplified 
video  detector  with  the  diode  resist¬ 
ance  neglected  and  the  output  volt¬ 
age  waveform  for  an  unmodulated 
input  signal  at  26.4  me  of  one  volt 
zer(»  to  peak. 

Schade  {Pi’oe.  IRE,  Aug.  1943  • 
has  given  a  method  for  determin¬ 
ing  this  waveform.  Since  at  point 
/'  the  di.scharging  capacitor  volt¬ 
age  e(|uals  the  steady  state  voltage, 
no  transient  will  occur.  After 
solving  for  B,  it  is  only  necessary 
to  make  a  Fourier  analysis  of  the 
output  waveform  to  determine  the 
magnitude  of  the  harmonics.  Un¬ 
fortunately,  it  has  been  found  that 
these  results  do  not  check  experi¬ 
mentally  and  that  the  diwle  resist¬ 
ance  must  be  considered  for  repre¬ 
sentative  video  detector  loads. 

Detector  Analysis 

Figure  5  shows  the  simplified 
video  detector  with  the  diode  re¬ 
sistance  R,  considered.  While  this 
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resistance  will  vary  with  the  maKni- 
tude  of  the  input  signal,  for  our 
purposes  it  will  be  considered  as  the 
average  slope  of  the  diode  charac¬ 
teristic  over  the  input  signal  range. 
The  steady-state  a-c  relations  of  the 
load  circuit  for  a  sine-wave  input 
are  shown  at  the  left  of  Fig.  5.  The 
alternating  waveforms  are  shown 
on  the  right-hand  side  of  the  figure. 

Note  that  the  steady  state  cur¬ 
rent  now  leads  the  input  voltage  by 
a  smaller  angle,  6,  than  before. 
Since  the  steady-state  capacitor 
voltage  still  leads  the  current  by 
the  same  angle,  6',  as  before,  we  now 
have  the  capacitor  voltage  leading 
the  input  voltage.  .\t  point  /’  the 
transient  capacitor  voltage  eciuals 
the  ini)ut  voltage  and  the  diode 
starts  conducting.  However,  since 
this  voltage  is  different  from  the 
a-c  steady-state  capacitor  voltage, 
a  transient  effect  will  take  j)lace. 
We  will  assume  that  this  dies  out 
by  the  end  of  the  diode  conduction 
time  so  that  at  point  Q,  the  trans¬ 
ient  and  steady-state  cai)acitor 
voltages  are  equal. 

Assume  also  a  sine-wave  varia¬ 
tion  for  the  capacitor  voltage  dur¬ 
ing  the  diode  conduction  period. 
The  angle  H  may  be  found  in  the 
.same  manner  as  before  except  that 
6  now  has  a  different  value  liecause 
of  the  diode  resistance. 

Figure  6  shows  the  output  wave¬ 
form  alone  with  its  two  equations. 
.A  Fourier  analysis  of  this  wave¬ 
form  was  made.  Figure  6  gives 
the  results  of  this  analysis  for  the 
third  and  seventh  video  i-f  harmon¬ 
ics  generated  in  a  typical  video  de¬ 
tector  by  a  :f-volt  peak  input  signal. 


FIG.  6  Output  waTeform  and  representative  magnitudes  of  video  1-1  harmonics 


The  results  are  given  for  three 
values  of  diode  resistance  for  pur¬ 
poses  of  compari.son ;  the  actual 
tube  used,  a  G.AL5,  was  considered 
as  having  a  resistance  of  250  ohms. 
The  results  obtained  for  the  6AL5 
checked  experimentally.  From  the 


the.se  harmonics,  it  can  be  seen 
that  only  a  small  fraction  need 
reach  the  tuner  to  interfere 
with  a  weak  incoming  signal. 
By  increasing  the  time  constant  of 
the  load  so  that  the  output  voltage 
variation  between  cycles  is  reduced. 


relatively  large  magnitude  of  the  magnitude  of  the  harmonics  will 


be  decreased.  However,  then  the 
load  capacitor  will  be  unable  to 
follow  high  modulation  frequencies 
near  3.5  me.  and  distortion  will 
occur. 

Minimum  Beats 

One  possible  means  of  reducing 
the  interference  caused  by  these 
harmonics  is  to  select  intermediate 
frequencies  in  the  21  to  26-mc  band 
for  the  sound  and  video  i-f  ampli¬ 
fiers  that  give  the  lea.st  number  of 
objectionable  beat  signals.  Figure 
7  shows  the  location  of  the  various 
harmonics  falling  in  the  twelve 
television  channels  as  the  .sound 
carrier  intermediate  frequency  is 
varied  from  21.1  to  22.3  me  (video 
i-f  varies  from  25.6  to  26.8  me). 

Figure  8  shows  the  frequency  of 
the  various  beats  from  the  sound 
i-f  harmonics  as  the  intermediate 
frequency  is  varied.  Figure  9  gives 
the  beat  frequencies  from  the  har¬ 
monics  of  the  video  i-f  signal  as  the 
video  i-f  is  varied. 

A  study  of  these  two  figures  will 
show  that  a  sound-carrier  inter¬ 
mediate  frequency  of  21.75  me 
(video  i-f  =  26.25  me)  appears  to 
give  the  most  reduction  in  number 
of  objectionable  harmonics.  With 
these  intermediate  frequencies  the 
beat  frequencies  under  3.5  mega¬ 
cycles  are ; 

(1)  A  1.5-mc  beat  on  channel  5 
due  to  the  3rd  video  i-f  harmonic. 

(2)  A  2.5-mc  beat  on  channel  8 
due  to  the  7th  video  i-f  harmonic. 

(3)  A  2.5-mc  beat  on  channel  10 
due  to  the  9th  sound  i-f  harmonic. 

By  moving  the  sound  carrier  i-f 
from  21.9  me  to  21.75  me.  the  num¬ 


ber  of  objectionable  harmonics  has 
been  reduced  from  five  to  three. 

The  amplitude  of  these  harmon¬ 
ics  is  such  that  interference  may 
only  be  noticed  under  weak-signal 
conditions.  The  use  of  shielded 
cable  for  the  antenna  lead-in  and 
careful  chassis  layout  will  minimize 
this  interference.  It  may  be  neces¬ 
sary  to  use  a  series  or  parallel  reso¬ 
nant  trap  to  stop  the  3rd  video  i-f 
harmonic  from  feeding  back  to  the 
tuner  under  mo.st  signal  conditions 
on  channel  5.  The  other  harmonics, 
being  much  smaller  in  amplitude, 
may  usually  be  eliminated  by 
proper  lead  dre.ss  and  adequate  by¬ 
passing.  The  use  of  two  diodes  of 
a  triple  diode-triode  tube,  such  as  a 
6T8,  for  the  sound  di.scriminator, 
tends  to  aggravate  the  problems  due 
to  the  sound  i-f  harmonics,  because 
of  the  introduction  of  additional 
feedback  paths  to  the  tuner. 

Intercarrier  Sound 

The  use  of  intercarrier  sound 
substantially  reduces  the  chances  of 
interference  from  any  sound  i-f 
harmonics  since  now  these  may  only 
be  generated  in  the  video  detector 
where  the  sound  carrier  is  of  rela¬ 
tively  low  amplitude.  Therefore 
the  only  i-f  harmonic  interference 
is  due  to  the  video  i-f  harmonics 
as  shown  in  Fig.  9. 

By  selecting  a  video  intermediate 
frequency  of  25.6  me  and  using 
intercarrier  .sound,  the  possibility 
of  harmonic  interference  is  almost 
eliminated  since  the  frequencies  of 
the  two  offending  harmonics  lie 
almost  outside  the  video  i-f  pass- 
band. 


The  use  of  intermediate  fre¬ 
quencies  in  the  vicinity  of  41  me 
makes  the  selection  of  the  actual 
frequency  much  less  critical  than  in 
the  22-mc  region.  F’igure  10  shows 
the  beat  frequencies  from  both 
sound  and  video  i-f  harmonics  that 
are  possible  for  sound  intermediate 
frequencies  from  40.9  to  41.6  me. 
Notice  that  only  three  harmonics 
fall  into  any  of  the  twelve  television 
channels.  If  intercarrier  sound  is 
specified,  the  only  harmonic  which 
must  be  suppressed  for  the  above 
range  of  sound  i-f  is  the  4th  video 
i-f  which  falls  on  channel  8.  Con- 
■sequently,  the  exact  selection  of  the 
■sound  i-f  frequency,  say  at  41.25 
me,  can  be  dictated  by  other  consid¬ 
erations. 

It  is  also  j>ossible,  if  the  tuner 
image  rejection  ratio  is  not  suffic¬ 
iently  large  (as  it  may  be  on  the 
high  television  channels)  for  i-f 
harmonics  exi.sting  above  the  local 
oscillator  fre<iuency  to  cau.se  inter¬ 
ference  in  the  picture.  For  example, 
consider  a  receiver  tuned  to  chan¬ 
nel  9,  with  a  sound  carrier  i-f  of 
21.75  me,  the  local,  oscillator  fre- 
(luency  will  be  213.5  me.  The  elev¬ 
enth  harmonic  of  the  sound  i-f  is 
239.25  me.  The  25.75-mc  beat  be¬ 
tween  these  two  frequencies  can 
possibly  appear  in  the  picture  (as  a 
0.5-mc  beat)  if  a  feedback  path 
exists.  The.se  harmonics,  lying 
above  the  local  o.scillator  frequency, 
will  not  usually  cause  trouble.  How¬ 
ever,  the  possibility  of  interference 
from  this  source  should  be  recog¬ 
nized. 

The  authors  wish  to  thank  Carl 
Quirk  for  helpful  assi.stance. 


FIG.  9 — Beat  frequanciei  from  harmonica  of  the  video  f-f  signal  FIG.  10 — Beat  frequencies  from  both  video  and  sound  1-1  harmonics 
plotted  against  change  in  the  video  1-1  using  an  i-1  near  41  me 
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EXTENDED  Q-METER 


I’ermit  deterniiiiation  «»1’  a  wide  rantje  of  resistanee  and  reactance  in  balanced  or 
imbalanced  circuits  from  50  kc  to  30  me,  Strai}:ht-ed<ie  cliarts  are  provideil  for 
a|i|»roximate  stdiitions.  Transformer  desipi  and  constnn’tional  details  are  given 


ONK  of  the  more  versatile  instru¬ 
ments  found  in  most  every 
radio  laboratory  is  the  Q-meter.  It 
is  capable  of  measurinK  a  wide  va¬ 
riety  of  circuit  constants  including 
r-f  resistance  and  reactance.  An 
important  ^ap  exists,  however,  be¬ 
tween  measurable  values  of  low  re¬ 
sistance  (.series  connected)  and 
hi)rh  resistance  (parallel  con¬ 
nected).  The  latticed  portions  of 
Fig.  1  show  the  approximate  range 
of  low  and  high  resistance  that  can 
normally  be  measured  on  the  Q- 
meter. 

In  addition,  the  inherent  unbal¬ 
ance  of  the  Q-meter  circuit  prevents 
measurement  of  balanced  circuits, 
such  as  transmission  lines,  filters 
and  attenuators. 

This  paper  propo.ses  a  means  of 
extending  the  resistance  and  re¬ 
actance  range  of  the  Q-meter  with 
transformers.  The  primaries  are 
connected  to  the  Q-meter  and  the 
unknown  impedances  connected 
across  the  secondaries.  The  im¬ 
pedances  are  then  transformed  to 
values  suitable  to  the  Q-meter 
range.  Impedance  as  used  herein 
signifies  resistance  who.se  phase  an¬ 
gle  in  radians  is  10  or  less,  or  re¬ 
actance  who.se  tj  is  10  or  more. 

The  transformers  are  usable  at 
frequencies  that  give  accurate  () 
measurements-  from  50  kc  to  3n 
me.  The  shaded  portion  of  Fig.  1 
shows  the  range  of  resistance  that 
can  be  measured  with  this  method. 
Inductors  as  low  as  1,000  auh  and 
capacitors  as  high  as  1.0  ;j.f  can  also 
be  measured.  All  measurements  can 
not,  of  cour.se,  be  made  with  a  sin¬ 
gle  transformer.  A  frequency  range 
of  approximately  3.5  to  1  and  resist¬ 
anee  coverage  of  15  to  1  is  normal 
for  average  transformers.  Investi¬ 


gations,  however,  are  generally  re¬ 
stricted  in  .scope  regarding  fre- 
(juency  and  impedance,  and  only  a 
few  transformers  will  normally  be 
required. 

Measurement  Procedure 

Select  a  transformer  to  operate 
at  the  required  frequency  and  cover 
the  range  of  impedance  desired  to 
be  measured. 

Connect  the  primary  of  this 
transformer  to  the  inductor  term¬ 
inals  of  the  Q-meter,  Resonate  the 
Q  capacitor  with  the  primary  in- 


FIG.  1 — Lotticed  portions  show  present 
range  of  measurable  resistance  with  Q 
meter  and  shaded  portion  gives  range 
using  transtormers 
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FREOUENCY  IS  MEGACYCLES 


FIG.  2 — Input  resistance  of  on  unter¬ 
minated  video  ottenuotor  at  maximum 
attenuation.  62.5  db 


ductance  leaving  the  secondary 
open-c-ircuited. 

Note  values  of  C,  and  Q,  as 
defined  in  Appendix  I.  Then  short- 
circuit  the  .secondary  terminals  with 
a  short  copper  strip.  Retune  the  Q 
circuit  and  read  C,  and  Q,  (Q,  is  not 
needed  for  most  measurements). 
Remove  the  short-circuit  and  con¬ 
nect  the  unknown  impedance  in  its 
place.  Tune  the  Q  meter  once  more 
and  note  C,  and  Q,. 

The  nature  of  the  unknown  im¬ 
pedance  may  be  determined  by  com¬ 
paring  C,  and  Q,  with  C,  and  (J,.  If 
C,  eijuals  Cl  but  Qj  is  less  than  Q  . 
the  unknown  is  resistive.  If  C,  dif¬ 
fers  from  C„  the  unknown  is  reac¬ 
tive.  It  is  capacitive  if  C,  is  les.- 
than  Cl  and  inductive  when  C,  is 
greater  than  C,. 

For  best  results  w'hen  making 
these  measurements,  it  is  recom¬ 
mended  that  the  Q  meter  operate 
from  a  constant-voltage,  power-line 
regulating  transformer. 


Resistance  Measurement 


If  the  impedance  is  resistive,  its 
value  can  be  calculated  from  the 
equation 


/(• 


1  - 
1  - 


oj 
f  ) 


where  iiiL  is  the  reactance  of  the 
secondary  winding  and  must  be 
equal  to  or  less  than 

It  is  always  well  to  compare  a 
new  measuring  technique  with  an 
established  one.  Figure  2  is  the 
input  resistance  of  a  video  attenua¬ 
tor  measured  from  200  kc  to  10  me 
with  a  (IR  model  91 6 A  r-f  im¬ 
pedance  bridge  and  a  Q-meter.  The 
curves  show  excellent  agreement. 
It  should  be  noted  that  the  attenua- 
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tor  is  only  recommended  for  use  up 
to  5  me. 


Capacitive  Reactance 

If  the  unknown  impedance  is  ca¬ 
pacitive.  its  reactance  equals: 


.V,  =  u.  /.. 


(11) 


where  u>L.  should  be  less  than  A',  /5 
for  normal  capacitors.  This  rela¬ 
tionship  is  discussed  in  more  detail 
in  Appendix  I. 


Inductive  Reactance 

When  the  impedance  connected  to 
the  .secondary  terminals  is  induc¬ 
tive,  its  reactance  can  l>e  found 
from : 


V/ 


C\ 

c. 


) 


(12) 


There  is  no  restriction  to  the  size 
of  L,  when  measuring  inductive  re¬ 
actance.  For  best  results,  however, 
L,  should  be  about  equal  to  L.  This 
condition  is  not  po.ssible  when  meas¬ 
uring  very  small  inductors,  but  if  /, 
is  greater  than  Lj20,  acceptable 
measurements  can  be  made. 

Direct  measurement  for  the  true 
inductance  of  small  coils  on  the  Q 
meter  demands  the  use  of  high  fre¬ 
quencies.  Should  these  frequencies 
approach  the  .self-resonant  fre- 
((uency  of  the  coil,  a  .serious  error 
results.  For  example,  if  the  fre- 
•liiency  used  is  one-half  the  self¬ 
resonant  frequency,  the  measured 
inductance  will  be  33  i)ercent  higher 
than  the  true  inductance.  Using  a 
transformer  permits  the  measure¬ 
ment  to  be  made  at  a  frequency  well 
below  the  self-resonant  freciuency. 
and  hence,  yields  the  true  induct¬ 
ance. 

A  matter  often  overlooked  when 


Two  lo  tevon-megacyclo  Ironiiormer  plugged  into  the  Q-raeler  inductor  terminal* 


Transformer  with  shield  removed  has  primary  wound  In  two  sections.  This  arranqe 
ment  allows  adjustment  of  inductance 


measui*in>r  imliictors  with  is 

the  change  of  the  effective  per¬ 
meability  of  the  core  material  with 
frequency.  Clearly,  the  fretiiiency 
for  which  the  coil  is  designed 
should  be  u.seil  in  the  measurement 
for  significant  results.  In  many 
cases  this  can  be  done  directly  on 
the  Q-meter,  but  where  the  range 
of  the  Q  capacitor  restricts  such 
measurement,  the  inductor  can 
usually  be  measured  at  its  operat¬ 
ing  freriuency  with  a  properly  de¬ 


signed  tians  former. 

When  measuring  inductors  of 
.'i.nfin  i/h  iind  less,  the  inductance 
of  the  shorting  strip  should  lie 
taken  into  account.  (Jrover  gives 
a  formula  for  the  inductance  of 
straight  conductors  of  rectangular 
form.  If  this  inductance  is  smjill 
ci>mpared  to  /..,  the  measured  value 
can  be  corrected,  to  a  first  approxi¬ 
mation,  by  subtracting  the  induct¬ 
ance  of  the  strij)  from  the  meas¬ 
ured  value.  Tyiiical  strips  used  by 
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FIG.  3 — Nomograph  for  resiitance  R  in  Eq.  10.  If  Q  equals  200  Q:<  equals  100,  CVCj 
equals  0.75  and  wL,  equals  40  ohms,  then  R  equals  2.000 


the  writer  averaKed  200  uuh  to 
.500  ULUlh. 

Alignment  Charts 

Although  the  equations  presented 
for  resistance  and  reactance  are  not 
complex,  they  require  the  use  of  a 
slide  rule  to  evaluate.  .41i>niment 
charts  in  Fijr.  3  and  4  have  there¬ 
fore  been  constructed  for  the  ap¬ 
proximate  solution  of  Eq.  7,  11  and 
12.  Two  families  of  curves  are  sup- 
jrested  in  Fig.  5  and  6  as  the 
simplest  means  of  determining  re¬ 
sistance  or  reactance  once  the  trans¬ 
former  constants  are  known  and 
values  of  C  and  Q  have  been  meas¬ 
ured.  The  value  Q,  is  included  as  a 
parameter  of  Fig.  5  since  tempera¬ 
ture  and  humidity  may  cause 
diurnal  variations  of  this  quantity. 

Transformer  Design  and 
Construction 

Primary  Winding:  The  induct¬ 
ance  of  the  transformer  primary  is 
designed  to  resonate  over  the  de¬ 
sired  frequency  range  with  the 
variable  Q  capacitor.  The  operating 
U  of  this  winding  should  not  ex¬ 
ceed  250  to  avoid  changing  the  Q- 


circuit  injection  voltage.  The  initial 
Q,  however,  may  be  as  high  as  prac¬ 
tical.  By  shunting  the  primary, 
then,  with  a  high  resistance,  the 
Q  can  be  lowered  to  a  value  some¬ 
what  under  250.  This  lessens  the 
mutation  of  Q  with  frequency  and 
a  substantially  flat  Q  curve  is  ob¬ 
tained. 

Inaccuracies  in  the  measured 
values  of  C  and  Q  result  from  the 
presence  of  distributed  capacitance 
in  this  winding.  Correction  equa¬ 
tions  for  these  errors  are  pre¬ 
sented  later,  but  it  is  well,  when  de¬ 
signing  the  primary,  to  keep  the 
distributed  capacitance,  and  hence, 
the  error,  to  a  minimum. 

Secondary  Winding:  The  in¬ 
ductance  of  this  winding  will  de¬ 
pend  on  the  values  of  the  unknown 
impedances.  When  measuring  re¬ 
sistance,  <uL,  must  be  equal  to  or 
less  than  1/10  the  smallest  resistor 
and  equal  to  or  greater  than  1/150 
the  largest  resistor  to  be  measured. 
To  measure  small  coils  and  large 
capacitors,  the  secondary  induct¬ 
ance  should  be  small,  yet  pre.serve  a 
high  degree  of  coupling. 

At  low  frequencies  where  uni¬ 


versal  windings  are  necessary  for 
the  primary,  they  should  be  wound 
in  pies  for  high  Q  and  low  dis¬ 
tributed  capacitance.  Satisfactory 
coupling  may  be  realized  by  placing 
the  secondary  between  the  last  two 
primar>’  pies  at  the  low-potential 
end. 

Solenoid  windings  are  best  suited 
for  medium  and  high-freciuency  op¬ 
eration.  The  secondary  may  be 
wound  over  the  low  end  of  the 
primary  winding,  as  illustrated. 
The  coil  form  can  also  be  grooved 
for  a  turn  or  two  of  copper  ribbon 
and  the  primary  placed  directly 
over  the  secondary. 

Another  type  of  transformer  that 
lends  itself  to  high-frequency  appli¬ 
cations  can  be  constructed  with  a 
special  triaxial  cable  consisting  of 
a  .solid  center-conductor,  insulation, 
copper  tubing,  more  insulation  and 
an  outside  copper  tube.  The  center- 
conductor  forms  the  primary;  the 
inside  tubing  acts  as  an  electro¬ 
static  shield  and  the  outside  tubing 
is  the  .secondary.  W'here  low  react¬ 
ance  is  required  for  the  secondary, 
only  one  turn  of  the  outside  tubing 
should  be  used.  Even  so,  the  cou¬ 
pling  will  be  moderately  high,  k 
being  0.38  for  a  typical  transformer 
designed  by  the  author.  Tubing  of 
this  type  is  manufactured  by  the 
Precision  Tube  Co. 

The  terminal  leads  of  low-react¬ 
ance  secondary  windings  must  be 
as  short  as  possible  to  minimize  the 
inductance. 

Core  Materialx 

Powdered  iron  and  ferrite  cores 
can  be  u.sed  at  low  and  medium  fre¬ 
quencies  to  increa.se  the  coefficient 
of  coupling,  reduce  the  number  of 
turns  and  improve  Q.  Care  should 
be  taken  to  check  L,  and  the  ratio 
Ci/C,  over  the  entire  frequency 
range  of  the  transformer  when 
the.se  cores  are  used  since  the  effec¬ 
tive  permeability  may  vary  with 
frequency. 

However,  charts,  similar  to  tho.se 
in  Fig.  5  and  6  can  be  drawn  for 
transformers  with  any  type  core, 
such  as  air,  ferrite  or  powdered 
iron. 

Mecu'iuring  L.:  One  factor,  that 
affects  the  percentage  error  of  the 
measurements  de.scribed  in  this 
paper,  is  the  accuracy  with  which 
L,  is  measured.  Medium  values  oi 
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secondary  inductance  offer  no  great 
problem.  When  measuring  small 
values  of  L.,  however,  at  the  fre- 
(juetifies  retjuired  by  most  instru¬ 
ments  to  measure  low-inductanee 
coils,  the  transformer  primaries  ap¬ 
proach  self-resonance  and  consider¬ 
able  error  ensues. 

Self-C alibration 


One  satisfactory  method  of  meas¬ 
uring  tow  secondary  inductors  in¬ 
volves  standard  fixed  capacitors 
suitable  for  r-f  operation,  a  grid- 
dip  oscillator  that  will  work  at  low 
radio  frequencies  and  a  means  of 
accurately  checking  those  frequen¬ 
cies.  With  short  copper  strips,  con¬ 
nect  a  standard  capacitor  to  the 
.secondary  terminals.  Loosely  cou¬ 
ple  the  grid-dip  oscillator  to  the 
secondary  winding  and  carefully 
find  the  resonant  freciuency  of  L, 
and  the  standard  capacitor,  C„t. 
The  inductance,  L„  is  then 


The  frequency  of  measurement 
should  be  at  least  1/10  the  self¬ 
resonant  frequency  of  the  primary 
winding. 

There  is  an  alternate  method  of 
.self-calibration  that  can  be  used  to 
determine  L,.  High-frequency  pre¬ 
cision  resistors  such  as  the  WE 
deposited  carbon  type  145 A  serve 
well  as  standards  to  measure  the 
secondary  inductance  of  these 
transformers.  Connect  one  of  these 
precision  resistors,  having  a  resist¬ 
ance  approximately  twenty  times 
the  estimated  value  of  wL„  to  the 
.secondary  terminals  and  follow  a 
procedure  as  if  to  measure  the 
standard  resistor.  After  noting  the 
Q-meter  readings,  transpose  Eq.  7 
and  solve  for  <dL.. 


„  (--S-  ) 
‘‘'T-  {i- ) 


(7*) 


Likewise,  a  standard  capacitor 
of  suitable  value  can  be  connected 
to  the  secondary  terminals  and  Eq. 
11  transposed  to  solve  for  u>L, 


C,  (C,  -  C.) 

CO  C,u  Cl  (Cj  —  Cl) 


nu) 


The.se  measurements  should  be 
made  with  the  Q  capacitor  near 
maximum,  otherwise  the  dis¬ 
tributed  capacitance  of  the  primary 


will  produce  an  error  in  the  calcu¬ 
lated  value  of  L..  However,  if  cor¬ 
rections,  given  later,  are  applied, 
the  measurement  can  be  made  with 
any  value  of  Q  capacitance. 

If  the  proper  transformer  is  cali¬ 
brated  first,  it  may  be  used  to  meas- 
sure  the  secondaries  of  subsequent 
transformers. 

If  the  Q  meter  has  a  constant  per¬ 
centage  Q  error  and  a  standard  ca¬ 
pacitor  is  used  to  measure  L„  re¬ 
sistance  measurements  will  be  in 
error  but  reactance  measurements 
will  not  sutfer.  If  a  resistance 
standard  is  used  to  determine  L„  a 
correction  is  introduced  that  com¬ 
pensates  for  the  error  in  Q  and 
other  resistance  measurements  will 
be  correct  Measured  values  of  re¬ 


actance,  however,  will  be  inaccurate. 

It  is  important,  therefore,  that 
regardless  of  the  method  used  to 
measure  L„  the  Q  meter  read  ca¬ 
pacitance,  (}  and  frequency  cor¬ 
rectly  if  the  measurements  de- 
.scribed  in  this  paper  are  to  yield 
results  of  acceptable  accuracy. 

In  general,  resistance  can  be 
measured  with  an  error  of  less  than 
3  percent  and  in  no  event  should  it 
be  greater  than  5  percent  if  precau¬ 
tions  are  observed  in  calibrating  the 
transformer.  Similarly,  reactance 
measurements  can  usually  be  made 
with  an  error  of  less  than  2  percent. 

M iscellaneoutt:  To  measure  small 
inductors  and  large  capacitors,  the 
degree  of  coupling  between  primary 
and  secondary  must  be  reasonably 


FIG.  4 — Nomograph  ior  roaclonco  X  in  Eq.  17  and  18.  11  Ci  oquaU  ISO  mmI.  Ci  oquaU 
200  fifil.  Cl  oquali  180  ^^1  and  uL,  equals  8  ohmi,  then  Xi.  equals  4  ohms 
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high.  Value.s  of  k  of  0.5  to  0.7  are 
adequate  for  mo.st  purposes.  For 
the  measurement  of  resistance,  the 
coupling  need  not  be  as  great,  but 
should  be  sufficient  to  make  C,  20  to 
30  percent  greater  than  Ci  (fc  of  0.4 
to  0.5). 

It  is  advisable  to  shield  the  trans¬ 
formers  in  copper  or  aluminum 
cans.  Besides  protecting  the  trans¬ 
former  from  stray  fields,  it  pre¬ 
vents  coupling  between  trans¬ 
formers  and  inductors  connected 
for  measurement,  a  condition  that 
would  otherwise  produce  large 
errors. 

Distributed  Capacitance  Errors 

Transformer  primaries  are  not 
immune  to  distributed  capacitance 
and  at  the  upper-frequency  limits 
of  the  transformer  this  capacitance 
is  normally  sufficient  to  cause  errors 
in  the  Q-meter  readings  of  C  and  Q. 
When  making  measurements  at  fre¬ 
quencies  where  the  Q-meter  tuning 
capacitor  is  used  near  the  maximum 
end  of  its  range,  the  errors  are 
usually  negligible,  but  at  higher 
frequencies,  where  the  tuning  ca¬ 
pacitance  is  small,  the  error  can  ac¬ 
count  for  appreciable  inaccuracies 
in  the  measured  values  of  R  and  X. 

The  true  values  of  C  and  Q,  in  the 
presence  of  distributed  capacitance, 
can  be  found  with  the  following 
equations. 

C=‘C.  +  Ct 
and 

where  C  and  Q  are  the  true  values, 
C.  and  Q.  the  apparent  values  as 
measured  on  the  Q  meter  and  Ct  is 
the  distributed  capacitance  of  the 
primary  winding.  The  value  of  Ct 
can  be  measured  on  the  Q  meter 
following  standard  instructions  fur¬ 
nished  with  the  instrument. 

Equations  21  and  25  are  derived 
in  Appendix  II  and  were  used  in  the 
construction  of  Fig.  5  and  6.  An 
example  of  the  correction  required 
for  a  transformer  with  somewhat 
more  than  normal  distributed 
capacitance,  is  shown  in  Fig.  7. 

Appendix  I 

Nomenclature  uaed: 

fai  =  2  T  timea  the  frequency  of 
meaeurement 

L,  —  inductance  of  primary  winding 

Ri  =  series  resistance  of  primary 
winding 


(21) 

(25) 


R. 


Q. 


Cl  and  Q, 


Ct  and  Qt 
C| and  Q, 


R 

Xc 

Qc 

Rc 

Xt. 

Ql 

Rl 


=  inductance'of  secondary  wind¬ 
ing 

=  series  resistance  of  sf.-condary 
winding 

=  Q  of  secondary  w  inding,  uL,/R, 

*  mutual  inductance  tietween 
primary  and  secondary  wind¬ 
ings 

*  C  and  Q  of  the  primary  circuit 
with  the  secondary  open- 
circuited 

=  C  and  Q  of  the  primary  circuit 
with  the  secondary  short- 
circuited 

>>  C  and  Q  of  the  primary  circuit 
with  the  unknown  impedance 
connected  across  the  secondary 
=>  unknown  resistance 

unknown  capacitive  reactance 
■■  Q  of  unknown  capacitor 
~  series  resistance  of  unknown 
capacitor,  Xc/Qc 
=  unknonm  inductive  reactance 
Q  of  unknown  inductor 
•>  series  resistance  of  unknown 
inductor,  Xl/Ql 
■=  Q  of  secondary  circuit  with  un¬ 
known  reactance  connected  for 
measurement 


FIG.  5 — Sample  chart  used  to  determine 
resistance  of  individual  transiormers 


FIG.  6 — Sampie  chart  used  to  determine 
reactance  ol  individuai  transiormers 


Derivations  of  the  equations  are 
based  upon  the  transformer  shown 
.schematically  in  Fig.  8.  It  has  been 
shown’  when  the  secondary  is  short- 
circuited  and  its  Q  is  greater  than 
10,  the  reactance  reflected  back  into 
the  primary  equals 

Refiected  reactance. 

secondary  shorted  = - 'f —  (1) 

O)  Le 

To  maintain  resonance  in  the  pri¬ 
mary  with  this  amount  of  reflected 
reactance,  C,  must  be  changed  to 
Cl,  from  which 

Equation  2  is  correct  only  if 
Q,  S  10.  The  value  of  Q,  can  be 
found  from  readings  on  the  Q- 
meter.  The  resistance  reflected  into 
the  primary  with  the  secondary 
shorted,  is 

Reflected  resistance,  jjp  ^ 

secondary  shorted  = - (3) 

ur  L,* 

It  can  be  shown  that 


„  <?,  0,  (C,  -  Cl) 

c,g, -C.O, 


(4) 


If  a  resistor  R  equal  to  or  greater 
than  10  o)L,  is  connected  to  the  sec¬ 
ondary  terminals,  substantially  no 
reactance  will  be  reflected  into  the 
primary.  A  resistance  component 
is  reflected,  however 


Reflected  resistance 


w’.tP 

ft 


(51 


This  reduces  the  primary  Q  from 
Ql  to  Qa 


Q. 


1 


fa)  Cl 

1 

fa)  Cl  Ql  ft 


(tb 


Substituting  Eq.  2  for  o)’.!/’  and 
solving  for  R 


R  —  u  L,Qi 


(‘-S-) 


17) 


This  form  is  well  suited  for  slide- 
rule  calculation. 

Now  assume  a  reactance  is  con¬ 
nected  to  the  secondary.  To  allow 
the  equations  for  Xc  and  Xl  to  be 
simplified  to  a  workable  form,  the 
circuit  Q  of  the  secondary  must 
equal  10,  or  more.  Thus,  for  capac¬ 
itors 


.V,  -  fa,  C. 
ft.  *  R. 


^  10 


m 


uo 
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and  for  inductors 

When  measuring  capacitors,  if 
A'c  approaches  loL,,  it  can  be  seen 
from  Eq.  8,  that  the  secondary  cir¬ 
cuit  Q  will  approach  zero.  For  ex¬ 
ceptionally  high-Q  capacitors,  where 
R,  is  negligible  compared  to  R„  the 
lower  limit  for  A’®  is:  Xc  =  2u>L.. 
A  safer  value  for  normal  large 
capacitors  is:  A'c  =  otoL.. 

With  a  capacitor  that  satisfies 
Eq.  8  connected  to  the  .secondary, 
the  reactance  reflected  back  into  the 
primary  equals 


ai=  .W- 

Reflected  reactance  =  -  -- — ^  -  (10) 

This  causes  a  change  in  the  primary 
tuning  from  C,  to  C„  and  it  follows 
that 


-Y,  =  u  Lt  - 


me) 


(H) 


For  inductive  reactance,  it  can 
similarly  be  .shown  that 


The  Q  of  the  unknown  reactance 
can  be  derived  as  follows 


Reflected 

resistance  =  /  '  f  - 


(13) 


and 


Reflected  reactance  =  -  ,  -  (14) 

A  *  —  w  Lt 

Using  these  equations  and  simple 
coupled-circuit  theory,  it  can  be 
shown  that 


c.  d', - 

Ci) 

1 

c 
■  1 

.  Cl  -  C,  / 

.  (A  V.  /V 

Cl  -  c.  \ 

.  Ci-'c,  y 

(15) 

Similarly,  by  changing  (C,  — 
)  (Cl  —  C,),  we  can  write. 

c.) 

for 

Cl  (C.  - 

■c.)  ’ 

k  Q.  0.  /V 

'  C,  -  c,  \ 
.c,-cj 

k  <?.  Qi  /\ 

m  Cl  \ 

,  C,  -  c J 

(16) 

Due  to  the  complexity  of  these 
equations,  only  a  fair  degree  of 
accuracy  can  be  expected  with  their 
use. 


FIG.  7 — Currts  ihowing  the  extent  oi 
correction  required  for  trantformera  with 
moderate  distributed  copacitance  in  the 
primary 


terminals.  Electrostatic  shield  and  dotted 
connections  optional 


FIG.  9--Basic  Q-meter  circuit  with  the 
primary  inductance  of  a  tronsformer  and 
its  distributed  capacitance  connected  to 
inductor  terminols.  Secondory  not  shown 


Appendix  11 

Nomenclature  used: 

w  =  2  T  times  the  fre<iucnry  of  iiieasure- 
iiient 

L  =  trtie  inductance  of  coil 
K  ^  series  resistance  of  coil 
Lt  =  apparent  inductance  of  coil  as 
measured  on  the  Q-meter 
K,  =  apparent  series  resistance  of  coil 
C.  »  capacitance  of  Q-meter  that  reso¬ 


nates  aith  L.'at  w  radians 

C  =  capacitance  requireil  to  resonate  » ith 
at  u  radians 

Cd  =  distrilmted  capacitance  of  primary 
winding 

Q  =  true  y  of  coil,  u  L/  II 

(Jd  =  apparent  Q  of  coil  as  measurwl  on 
the  meter,  ui  L,/H, 

By  looking  at  the  circuit  in  Fig. 
9,  equations  that  correct  the  errors 
in  C  and  Q,  owing  to  distributed 
capacitance  can  be  derived  as  fol¬ 
lows:  The  combination  of  L,  R  and 
Cd  produce  an  apparent  inductance 
L„  resistance  R,  and  figure  of 
merit  Q..  The  parallel  reactance  of 
L  and  U.,  neglecting  R  since  Q  >  10, 
is 


from  which 


1  -  ur*  /.  (  ■/ 

By  definition 
L.  =  J  - 
and 

"  =-Jc- 

Substituting,  there  results 


(IT) 


(I'b 


(20) 


(•  =  ('.  f  21 

Q,  is  defined  as  R..  R.  can 
be  found  by  solving  for  the  resist¬ 
ance  component  of 


Zi.d  =  lid 

from  which,  if  (^  >  10,  R.  equals 


Substituting  Eq.  20  in  Eq.  17  and 
dividing  by  Eq.  23,  we  have 


However,  since  C  can  not  be  de¬ 
termined  on  the  Q-meter,  and  C. 
can,  if  we  substitute  Eq.  21  for  C 
in  E<i.  24  we  get,  for  the  true  Q  of 
the  coil 


(2.-J) 
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Universal  Equalizer  Chart 


Modification  of  familiar  Smith  chart  consolidates  on  one  tinnvsaving  plot  all 
positive-value  solutions  to  the  two  general  equations  for  series,  shunt  and 

hridged-T  audio  equalizers 

By  D.  A.  ALSBERG 

Hell  Telephone  /^<il;or<ifor<»’.H 
Murray  Hill,  S.  J. 


to  a  set  of  orthogonal  circles,  all 
of  which  pass  through  the  point 
!;  =  +  1,  and  the  circle  «  =  0  is 
identical  with  the  unit  circle  in 
the  ^  plane.  This  grid  of  ortho¬ 
gonal  circles  representing  the  w 
and  V  coordinates  is  identical  to 
the  grid  of  the  familiar  Smith 
chart. 

(continued  on  poge  IJ4) 


The  single  chart  in  Fig.  1  re¬ 
places  as  many  as  eleven 
conventional  equalizer  charts,  yet 
gives  all  solutions  containing 
positive  resistances  or  conduc¬ 
tances  for  the  commonly  u.sed 
equalizer  structures  of  Fig.  2. 
The  chart  is  derived  by  applying 
to  the  two  general  forms  of 
equalizer  equations  (Eq.  10  and 


11  in  Fig.  2)  the  bilinear  trans¬ 
form 

u  +  jv  =  (1  +  r)/(i  -  f)  (12. 
where  ^  is  a  complex  number. 
This  transforms  the  conven¬ 
tional  rectangular  grid  of  u  and  v 
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A  Joint  development  of  ERIE  RESISTOR 
CORP.,  and  CINCH  MANUFACTURING 
CORP.,  now  in  universal  use,  coiTMnercial 
and  military  types;  available  also  in 
Octal,  Loktal  and  Novel  type  socket. 


— Miniature,  7  Pin, 


.  . .  PROVIDES  SHORTEST  ELECTRICAL 
PATH  TO  GROUND  . . .  SIMPLIFIES 
WIRING  . .  .  REDUCES  SPACE  REQUIRED 
BY  CIRCUIT  COMPONENTS 


—  with  built-in  Ceramic  Condensers,  Plexicon  Tube 
Sockets,  no  larger  than  standard  receiver  socket, 
provide  the  most  effective  method  of  by-passing 
.  .  .  with  condenser  close  to  tube  element  providing 
shortest  path  to  the  ground. 

.  . .  capacity  up  to  1 ,000  MMF  —  tube  element  may 
be  coupled  or  by-passed  as  desired. 

Reduces  set  assembly  costs — saves  space;  permits 
moving  other  components  closer  to  tube  sockft. 
Where  space  and  weight  makes  compactness  man¬ 
datory,  as  in  Airborne  equipment,  the  PlexicOn 
socket  is  the  solution. 

_ ,  CONSULT  CINCHI 


B«yafi«l  shiaN  bat#  wKofi 
tbial^wf  •!  ftfba  i«  fia<at»ory. 


Maipfitin9  $lr«^ 


Tliraa  loAgHit  af  thiaM  can*  ara 
avallabla:  hoiylit: 

afi4  )y« 


Th«  silvurud  c«fomi<  condtnsars  or*  shawn  in  yal- 
low.  Copocitors  built  into  sockat  may  b«  tithor  by- 
passad  to  ground  diroctly,  or  Uft  op«n  for  coup¬ 
ling  opplicotions.  On  by-poss  opplicotions,  ground 
strop  contacting  outor  ploto  of  capacitor  it  con- 
nactad  to  matol  chossit  whon  tubo  socktt  it  mountod. 


Cinch  Manufacturing  Corporation 


102*  South  Hemoo  Avo.,  Chicofo  24,  llliooit 

SMbsidiory  of  United-Corr  FosSener  _ 

Corperotien  Combridge.  Moss 


Universal  Equalizer  Chart  (continued  from  page  132) 


JNSEPTON  LOSS  «  •  ,  ,  >t*.  A, 

I  and  phase  SMtFT^J  4ft  - - - -  ♦  I  \ 


Rq'Rj  ♦R*  II  I,  -  - 


R,'R(jtjK  Rq  ^P'3.000 


UZJ  ;  liOOO-CHWj 
’  1_L0A0  I 


■  e«+j.'3-i  +  ?,  Rq 

Y  n  ,  '  z"  ■  ' 

CR  li  FOR 

^  i,  * '  Y( SRfl  +  j  SRq) 


>'*■!*  UYj.)  (II)  (C) 


FIG.  2 — Basic  equalizer  circuits,  pertinent  equations,  and  example 


Solving  Eq.  10  in  the  ?  plane, 
the  line.s  of  con.stant  insertion 
loss  become  circles  centered  on 
the  point  ^  =  —  1  and  whose  loci 
are  defined  by 

a  (dh)  =  -  20  log  1(1  +  f)/2|  (13) 
The  lines  of  constant  phase  shift 
are  radii  throuffh  the  point  ^  = 
—  1  whose  anirle  from  the  real 
axis  in  the  ^  jtlane  is  equal  to 
the  phase  shift. 

The  solution  of  Et).  11  in  the  ^ 
plane  is  essentially  the  same  as 
Eq.  10  except  that  the  center  for 
the  loss  circles  and  phase  shift 
radii  is  now  the  point  ;  =  +  1 
and  the  loci  of  the  loss  circles  are 
defined  by 

a  (</M  =  -  20  log  1(1  -  f)/2|  (U) 

Applications 

Series  and  shunt  equalizer  con- 
fijrurations  are  useful  when  it  is 
unnecessary  to  maintain  con¬ 
stant  impedance,  such  as  in  elec¬ 
tron  tube  interstages.  When  the 
network  must  have  constant  im¬ 
pedance,  the  bridged-T  equalizer 
is  used.  The  constant-current 
generator  is  a  special  case  of  the 
shunt  equalizer  and  is  particu¬ 
larly  useful  in  electron  tube 
stages  which  behave  substan¬ 
tially  like  constant-current  gen¬ 
erators,  such  as  pentodes.  One 
specific  use  is  to  compute  the 
effect  of  shunting  parasitic  ca¬ 


pacitances  on  the  gain  and  phase 
of  an  electron  tube  stage.  In  this 
case  the  itarasitic  shunt  react¬ 
ance  would  be  considered  Z,. 

While  Eq.  1  to  9  have  been 
written  for  a  pure  resistance 
R.  may  be  replaced  in  all 
these  expressions  by  a  complex 
impedance  Z..  Then  the  values 
1/  and  V  in  the  chart  represent 
the  real  and  imaginary  compo¬ 
nents  of  the  fraction  Z/Z.  or 
the  product  YZ..  The  chart  is 
also  useful  when  measuring  im¬ 
pedance  using  the  insertion  loss 
and  phase  principle. 

Example  of  Use 

Curve  A  in  Fig.  2A  repre.sents 
an  amplifier  response  curve.  The 
objective  is  to  flatten  the  re¬ 
sponse  peak  at  10  kc.  A  con¬ 
venient  place  to  perform  the 
equalization  is  found  in  the  plate 
circuit  of  a  tube  which  has  an 
internal  plate  resistance  R,  = 
;i,000  ohms  and  works  into  a  load 
of  Rr  =  1,000  ohms,  as  in  Fig. 
2K.  The  shape  of  curve  A  sug¬ 
gests  use  of  a  parallel-tuned 
circuit  .shunted  by  a  resistance 
in  the  case  of  a  series  equalizer. 
With  three  independent  elements 
in  the  equalizer,  three  inde¬ 
pendent  parameters  may  be 
chosen.  As  first  parameter  we 
choose  to  tune  the  circuit  to  id. 


=  10  kc.  As  second  parameter 
we  choose  to  make  the  equalizer 
loss  exactly  3.5  db  at  10  kc,  and 
as  third  parameter  we  decide  to 
match  exactly  the  excess  gain  of 
1  db  at  u>,  =  5  kc. 

Proceeding  with  the  computa¬ 
tion  on  a  normalized  admittance 
basis,  at  resonance  the  suscept- 
ance  of  the  equalizer  must  be 
zero.  Entering  the  chart  as 
shown  in  Fig.  2C  on  the  zero-sus- 
ceptance  line,  we  find  the  3.5-db 
loss  circle  intercept  at  the  2.0 
conductance  circle.  Thus  the 
equalizer  must  contain  a  norm¬ 
alized  conductance  of  GR.  =  2.0. 

At  5  kc  the  loss  was  set  to  1  db. 
We  now  find  the  intercept  be¬ 
tween  the  2.0  conductance  circle 
and  the  1.0-db  loss  circle  at  a 
susceptance  of  4.0.  From  reso¬ 
nance  at  (1), 


From  the  solution  of  E(|.  10  at 


(“■'  “ul’) 


=  4.25  X  10-‘  (17) 

L/R,  =  5.97  X  10-<  (18) 

From  Ei|.  17  and  18  the  net 
normalized  susceptance  of  the 
network  at  any  frequency  may 
be  determined.  To  find  the  loss 
associated  with  each  of  these 
susceptance  values  the  equalizer 
chart  is  entered  on  the  2.0  con¬ 
ductance  circle  and  the  intercept 
with  the  computed  susceptance 
circle  is  located,  at  which  point 
the  loss  value  is  read.  The  result 
is  plotted  in  curve  B  on  Fig.  2A, 
and  the  resulting  net  transmis¬ 
sion  characteristic  is  plotted  as 
curve  C. 

Assuming  curve  C  to  be  ade¬ 
quately  flat,  the  actual  element 
values  of  the  equalizer  are  found : 
From  Eq.  1,  R.  is  4,000  ohms. 
Substituting  this  in  GR,  =  2.0 
gives  2,000  ohms  for  MG.  From 
Eq.  17,  C  is  0.0106  u.f.  F'rom  Eq. 
18,  L  is  23.9  mh. 
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Mallory  FP  Capacitors 
Easily  Withstand 
High  Ripple  Currents 
In  TV  Circuits 


I'ht*  superior  lieat  ilissi|>ation  rhararteristic  of  Mallory  t'P  (^paeitors 
—  loti"  inherent  in  our  prmluction  melhn<l — proved  to  he  an  im¬ 
portant  factor  in  nieetiti"  the  problem  of  high  ripple  currents  in 
T\  receivers. 

riiorough  testing  demonstrated  that  standard  Mallory  FI*  (Capacitors 
would  stand  up  in  the  rugged  service  involved  in  the  voltage  douhling 
ret'tifier  eircuit.  The  jump  from  radio  ripple  currents  of  about  .l.i 
amp<*res  to  live  or  six  times  this  current  in  T\  service  places  a 
tremendous  burden  on  capacitors.  Ihit  Mallory  FI*  (Capacitors  are 
giving  long,  uninttTrupted  performance  ...  at  temperatures  approx¬ 
imating  the  boiling  point  of  water. 

That's  result  beyond  specification! 

Mallory  capacitor  know-how  is  at  your  disposal.  U  hat  Mallory  has 
done  for  others  can  he  done  for  vou. 


When  you  sjM'cily  Mallorv  (.apac- 
itors  for  television  recei\ers  or 
other  etjuipinent  where  heat  is  a 
problem,  you  can  he  sure  they  will 
stand  the  test.  Mallory  FI*  (Capac¬ 
itors  are  designed  to  give  long, 
trouble-free  performance  at  H.”>°(C. 
—  naturallv  they  gi\e  eveti  longer 
ser\ice  at  normal  tt-mperatures.  In 
addition.  Mallory  FI*  (Capacitors 
are  famous  for  their  long  shelf  life. 
W  rite  for  your  copy  of  the  FI* 
(Capacitor  Engineering  Data  Folder. 


Ft*  is  thv  typv  tlesifinntion  of  the  Xtultors  ttevelopeti  eleetrotytie  capacitor  havin/c  the  char- 
aetcristic  ilesiftn  pietureii  amt  famous  thruu/ghout  the  industry  for  dependable  performam  e 
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Electrochemical  Products 
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Metallurgical  Products 

Conliu  ls  SiuTial  MihJs 

U  elding  Materials 
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Electronic  Switch  for  Vi<lco  Frequencies 


By  R.  Lke  Price 

Hesrorrh  n*  partmt  nt 
Zenith  Umlitt  forp 

Chicago,  III, 

An  electronic  switch  capable  of 
handling  the  sipnal  amplitudes  and 
fre<iuencies  commonly  found  in  tv 
receivers  without  distortion  or  need 
for  corrective  networks  has  been 
built  utilizing  controlled  cathode 
followers. 

In  the  circuit  of  Fip.  1,  two 
GBFo’s  are  connected  as  cathode  fol¬ 
lowers  with  the  output  sipnal  ap- 
Iiearinp  across  a  common  cathode 
resistor.  These  two  tubes  are  al¬ 
ternately  switched  by  two  GBTFS 
control  tubes  which  shunt  the  re¬ 
spective  screens  of  the  cathode  fol¬ 
lower  stages. 

A  push-pull  square-wave  voltage 
is  applied  to  the  grids  of  the  control 
tubes.  On  the  positive  half  cycle  of 
input  square  wave,  the  control  tube 
plate  impedance  becomes  low  as 


compared  with  the  20.000  ohms 
from  B  ',  and  the  cathode-follower 
screen  voltage  is  thus  reduced  to  a 
value  below  the  minimum  cathode 
voltage. 

On  the  negative  half  cycle  of  in¬ 
put  .square  wave,  the  control-ti'be 
plate  current  is  cut  off  and  normal 
screen  voltage  is  re-established  on 
the  cathode  follower.  Thus  it  is 
•seen  that  the  cathode  currents  in 
the  two  cathode  followers  are  al¬ 
ternately  switched  by  the  square 
wave. 

Stabilization 

To  provide  adequate  stabilization 
-of  cathode-follower  screen  voltage 
for  low  frequencies  without  intro¬ 
ducing  time-constant  difficulties 
during  switching,  OC3’s  are  used  to 
maintain  constant  screen  voltage 
during  the  conducting  period.  The 
0.01 -af  capacitors  across  the  gas 
tubes  provide  a  bypass  at  higher 


frequencies  where  gas  tubes  are  no 
longer  effective. 

Biasing  the  cathode-follower  con¬ 
trol  grids  positive  with  respect  to 
ground  allows  the  handling  of  sig¬ 
nal  voltages  up  to  about  40  v  rms 
without  distortion.  The  variable  re¬ 
sistance  in  the  grid  return  of  the 
first  cathode  follower  operates  to 
provide  variable  separation  of  d-c 
levels.  The  frequency  response  of 
this  unit  was  found  to  be  essentially 
uniform  from  60  cps  to  above  4  me. 

In  practice  it  was  found  desir¬ 
able  to  keep  the  square  wave  switch¬ 
ing  rate  low  and  to  synchronize  it 
to  a  submultiple  of  the  scope  sweep 
frequency  so  that  the  transient  due 
to  gas  tube  ionization  would  not 
interfere  with  the  waveform  of  the 
signal  being  ob.served. 

PhotiM'liTlrie  Dew-Point 
Hydrometer 

By  Ronald  C.  Walker 

and  Engineer 
Reading,  England 

The  instrument  to  be  de.scribed 
indicates  dew  point  to  a  high  degree 
of  precision  and  is  designed  to  act 
as  a  convenient  means  of  measur¬ 
ing  the  water  content  of  the  atmos¬ 
phere  down  to  —85  C  and  enables 
the  relative  humidity  to  be  found 
immediately  by  the  aid  of  tables. 

In  the  instrument,  a  small  metal 
thimble  is  cooled  by  continuous  con¬ 
duction  through  a  heavy  copper  rod 
which  is  immersed  in  liquid  oxygen 
or  is  alternatively  cooled  by  a  small 
refrigerator.  A  small  quantity  of 
the  air  to  be  tested  is  blown  through 
a  jet  across  the  top  of  the  thimble 
and  when  the  temperature  falls  to 
the  dew  point,  a  deposit  of  frost  or 
moisture  forms  on  its  surface. 

The  surface  of  the  thimble  is 
brightly  illuminated  by  a  lamp  and 
optical  .system  and  when  the  mois¬ 
ture  forms,  the  light  is  scattered 
and  detected  by  a  photocell.  The 
photoelectric  current  is  amplified 
and  used  to  control  a  heater  wind¬ 
ing  on  the  thimble  which  tends 
to  disperse  the  moisture  by  increas¬ 
ing  the  temperature.  The  system 
thus  operates  to  maintain  a  temper¬ 
ature  at  which  a  steady  deposit  is 
just  formed  on  the  surface. 

The  measuring  device  comprising 
the  thimble  and  associated  optical 
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The  finest  solder  made 

for  all  television  and  radio  work 

. . .  Everything  Electrical 


Kejfer  Plastic  Rosin-Core  ond  Kester  "Resin- 
Five"  Core  Solders  ore  recognized  by  the 


Kc6t^ 

trade  as  outstanding  for  the  finest  type  of 
radio,  television  and  electrical  work. 

These  two  Solders,  which  are  available 
in  the  usual  single-core  type,  can  now  also 
be  had  in  a  3-core  form. 

Only  highly  skilled  craftsmen  are  employed 
by  the  Kester  Solder  Company.  Flux  formu¬ 
las  and  specifications  are  rigidly  adhered  to 
for  perfect  uniformity. 

kft 


Making  Kester  Solder  is  an  exact  science 
from  the  raw  material  to  the  finished  prod¬ 
uct.  Everyone  knows  and  prefers  Kester  be¬ 
cause  it  can  be  relied  upon  to  do  the  job 
right  every  time,  even  under  the  most  diffi¬ 
cult  soldering  conditions. 


Kester 

Solder 


WRITE  FOR  FREE  COPY  “SOLDER  AND  SOLDERING  TECHNIQUE' 


Be  sure  to  get  your  free  copy  of 
Kester's  Technical  Manual  filled  with 
valuable  inforntation  regarding  the 
most  advanced  and  efficient  indus¬ 
trial  solders  and  fluxes. 


dependabie 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago  39,  Illinois 

Ntwork,  N.  J.  *  Brantford,  Conodo 
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THE  FRO^T  COVER 


OPENING  of  the  new  trans¬ 
continental  tv  and  tele¬ 
phone  relay  system  by  the  Amer¬ 
ican  Telephone  and  Telegraph 
Company  is  a  result  of  construc¬ 
tion  work  stai'ted  in  1947.  The 
radio-relay  .system  spans  the 
country  from  East  to  West  in 
106  steps  with  a  total  of  107  sta¬ 
tions.  The  various  stations  along 
the  route  are  s|)aced  from  nine  to 


equipment  is  built  in  a  unit  and  the 
thimble  is  totally  enclosed  to  avoid 
contamination  of  the  air  under  test. 
The  electrical  equipment  is  made  up 
in  interconnected  units  with  par¬ 
ticular  attention  given  to  the  circuit 
design,  Fig.  1,  to  ensure  stability 
of  output. 

Referring  to  Fig.  1,  the  photo- 


fifty  miles  apart  with  the  average 
spacing  about  30  miles.  Height  of 
the  antenna  towers  along  the 
route,  not  including  antennas, 
varies  from  2i  ft  on  the  Utah 
salt  flats  to  415  ft  at  Des  Moines, 
Iowa.  Stations  are  placed  in  a 
zigzag  manner  to  prevent  the 
signal  from  overshooting  one 
station  and  being  picked  up  by 
tht  following  one. 

The  cover  photograph  shows 
the  Buckhorn  Mountain,  Colo¬ 
rado  installation,  one  of  the  last 
towers  to  be  constructed.  This 
tower  is  located  63  miles  north¬ 
west  of  Denver  at  an  elevation  of 
8,306  ft.  It  constitutes  the  second 
jump  out  of  Denver.  The  accom¬ 
panying  photograph  is  of  the 
Cisco  Butte,  California  station 
which  is  located  in  a  valley  high 
in  the  Sierra-Nevada  Mountains. 

New  developments  incorporated 
in  the  system  are  a  vacuum  tube 
with  outstanding  performance  at 
superhigh  frequencies,  an  im¬ 
proved  metal  lens  antenna  and  a 
unique  system  of  filters. 


electric  current  is  amplified  in  an 
electron  multiplier  and  simple  am¬ 
plifier  followed  by  a  magnetic  am¬ 
plifier  to  supply  the  heater  of  the 
thimble.  A  standard  photocell  am¬ 
plifier  may  be  used  to  operate  a 
recorder  from  the  thimble. 

At  ordinary  temperatures,  the  in¬ 
strument  will  respond  in  about  0.5 


i  : 


FIG.  1 — Photoelectrically  controlled  dew-point  hygrometer 


sec  depending  mainiy  on  the  rate  of 
air  flow  in  the  pipes  and  will  record 
the  dew  point  to  about  0.25  C.  The 
time  of  response  increa.ses  and  the 
accuracy  decreases  at  lower  water 
contents  until  a  frost  point  of  — 80C 
is  reached  where  the  response  time 
is  about  10  to  20  sec  and  the  ac¬ 
curacy  1  to  2  deg  C. 

The  slow  response  at  low  tem¬ 
peratures  is  due  to  the  very  small 
amount  of  water  vapor  available 
and  the  lower  accuracy  is  due  to 
the  difficulty  of  eliminating  the  ef¬ 
fects  of  water  given  up,  even  by 
clean  metal  pipes,  to  the  air  under 
test. 


FrtMiiieiicy  Clierkin^  of 
Mobile  Equipment 

By  M.  H.  Diehl  and  C.  .1.  .Statt 

( 'omwit  t'cial  Fquiptnrnt 

(irurral  Kh'ctric  f’ntnpinn/ 


One  ok  the  most  accurate  means 
of  frequency  measurement  for  mo¬ 
bile  transmitting  eipiipment  is  the 
crystal-controlled  multivibrator,  de¬ 
tector  and  interpolation  oscillator 
method.  The  major  disadvantage 
here  is  that  it  is  too  slow  and  very 
susceptible  to  human  error  for 
large-scale  testing.  The  system  to 
be  described  here  is  a  highiy  spe¬ 
cialized  application  of  this  method. 

-A  block  diagram  of  the  synchron- 
ized-pulse  system  is  shown  in  Fig. 
1.  Ail  frequencies  shown  and  those 
used  in  the  explanation  are  for 
equipment  operating  in  the  30  to 
50  me  band,  but  the  same  general 
principles  apply  to  the  other  types 
of  equipment.  Since  the  channel 
spacing  is  40  kc  in  this  band,  a 
multivibrator  is  needed  with  a 
repetition  rate  of  40  kc  to  generate 
the  required  harmonics.  This  would 
require  that  the  40-kc  harmonics  be 
used  up  through  50  me.  Harmonics 
can  be  generated  this  high  (as  in 
the  receiver  checker)  but  they  have 
low  amplitude  and  a  large  amount 
of  amplification  would  be  required 
before  or  after  mixing.  For  this 
reason  and  for  simplicity  in  circuit 
iayout,  it  was  decided  to  measure 
the  frequency  at  the  lower,  oscil¬ 
lator  level. 

The  total  multiplication  in  the 

(Continued  on  poge  156) 
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PIIRCERS  IN  ELECTRIC  AND  ELECTRIMC  DE^ 


You  won’t  find  today’s  most  widely  used 
military  capacitors  listed  in  JAN! 


Joint  Army  and  Navy  compo-  rf  V 
nent  spcciricatioiis  were  never  t''\  \ 

meant  to  limit  engineering  pro-  ^  | 

gress  and,  witli  Sprague,  they  3,^ 
most  certainly  haven’t! 

.  .  .  Sprague  subminiature  capacitors 
have  pioneered  si/.e  and  weight  reduc¬ 
tions  plus  high-temperature  operation 
that  would  have  been  impossible  with 
conventional  capacitors.  ^  ou’ll  not  find 
these  unique,  hermetically-sealed  capac¬ 
itors  listed  in  the  current  issue  of  Joint 
Army-Navy  specification  JAN-(!-25.  In 
every  case,  however,  they  have  been  fully 
approved  for  use.  I'he  reason  is  simple: 

In  elfect,  Sprigue  subminiature  capaci¬ 
tors  are  super-i W  types,  riiey  greatly 
exceed  the  already  high  minimum  quality 
limits  established  bv  JAN  snecifications. 


As  the  long-time  leader  in 
capacitor  development,  Sprague 
_  clearly  recogni/.es  that  its  en- 

gineering  obligation  extends  far 
beyond  conventional  stand- 
dards  so  markedly  so  that  much  of  to¬ 
day's  tremendous  production  of  Sprague 
components  for  military  use  is  based  on 
types  for  which  no  XI. V  specifications  yet 
exist! 

Thus,  to  equipment  manufacturers 
faced  with  the  problems  of  reducing  si/.e 
and  w  eight  or  of  paving  the  w  ay  to  higher 
temperature  operation,  Sprague  oilers 
help  along  many  lines — from  the  sub¬ 
miniature  capacitors  shown  here  to  \'ita- 
min  U  photo-llash  capacitors  to  (!eroc* 
250  (!.  ceramic- rellon  insulated  magnet 
wire  and  manv  others. 
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l*arullel-ronnerl<Ml  Aiii|>lifi<‘r 


Tiik  kkcknt  dkvklopmknt  of  a  i>ar- 
allel-fonnected  magnetic  amplifier 
at  the  Naval  Research  I.aVioratory 
has  resulted  in  a  considerable  im¬ 
provement  in  magnetic-amplifier 
performance.  The  circuit  is  shown 
in  ^'i^r.  1. 


FIG.  1 — Circuit  diagrom  of  parallel-con: 
nected  magnetic  amplUier 


Amontr  the  advantaKcs  offered  by 
the  new  arrangement  are  short 
response  time,  high  gain,  good 
linearity,  wide  output  range,  virtual 
independence  of  supply  voltage,  and 
good  output  power  to  weight  ratio. 
Time-of-respon.se  measurements  for 
the  experimental  amplifier  show  the 
output  current  reaches  the  steady- 
state  condition  one-half  cycle  after 
application  or  removal  of  control 
voltage. 

The  independency  of  output  cur¬ 
rent  with  respect  to  line  voltage, 
indicated  by  theoretical  considera¬ 
tions,  was  al.so  checked  experi¬ 
mentally,  as  shown  in  Fig.  2.  With 
the  control  voltage  set  at  a  constant 
value  to  give  one-fourth  maximum 
output  current,  the  line  voltage  was 
reduced  to  50  percent  of  nominal 
value  with  a  resultant  change  in 


output  average  current  of  le.ss  than 
10  percent. 

If  power  ab.sorl)ed  in  the  control 
source  is  considered  as  the  input 
power  and  that  absorbed  by  the  load 
impedance  the  output  power,  the 
gain  of  the  amplifier  may  be  exam¬ 
ined.  On  this  basis,  it  has  been  ex¬ 
perimentally  determined  that  gains 
of  more  than  a  thou.sand  can  be 
obtained  at  60  cycles  per  second 
(with  100  percent  response  within 
a  cycle)  using  materials  now 
abundantly  available  commercially 
and  without  compensating  for  con¬ 
trol  current.  With  care  in  selection 


FIG.  2 — A  linear  Iraniier  characteriitic 
ie  one  ieature  oi  an  NRL-detiqned 
experimental  parallel  magnetic  ampll- 
iier  which  is  also  characterised  by  high 
gain  and  short  response  time 


FIG.  3 — Curves  show  theoretical  and 
experimental  input  characteristics.  Theo¬ 
retical  curve  is  lor  matched  cores  with 
vertical  magnetisation  loops  and  ideal 
rectiliers 

of  core  materials  and  rectifiers, 
gains  of  the  order  of  10,006  at  60 
cycles  per  second  are  possible  with 
appropriate  circuitry.  The  response 
time  will  remain  less  than  one  cycle. 
This  jterformance  is  compared  with 
today's  commercially  available  ma.g- 
netic  amplifiers  which,  with  similar 
response  characteristics,  exhibit 
power  gains  in  the  range  of  20  to 
.50.  Operation  at  higher  fre<iuencies 
should  give  increasingly  better  per¬ 
formance. 

Voltage  Sensitivitg 

This  approach  to  the  magnetic 
amplifier  problem  was  based  on  the 
fact  that  the  magnetic  amplifier  is 
a  voltage-sensitive  device  and  not, 
as  generally  believed,  a  current-.sen- 
sitive  device.  Control  voltage  is  the 
only  truly  independent  variable.  The 
theoretical  and  experimental  input 
characteristics  are  illustrated  in 
Fig.  3. 

High  gain  with  short  response 
time  was  also  secured  in  a  series 
magnetic  amplifier  based  on  this 
consideration,  but  the  transformers 
reiiuired  would  be  quite  large  for 
any  given  output  and  the  output 
characteristic  far  from  linear. 

Elerlronio  Drinkometer 

l.N  (KRTAIN  CIRCLKS  the  rate  of  in¬ 
take  of  certain  liquids  to  the  body  is 
a  topic  of  prime  importance.  One 
research  group  has  applied  elec¬ 
tronics  to  the  job  of  making  an  ac¬ 
curate  record  of  the  number  of  laps 
an  animal's  tongue  makes  in  a 
given  interval  of  time. 

At  The  Johns  Hopkins  University 
an  “'electronic  drinkometer”  has 
been  devised  for  this  purpo.se.  The 
principle  is  as  follows;  whenever 
the  animal  touches  the  fluid  with 

(ContiniMd  on  p  224) 
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O  «-Vs 


1 1 


for 

Resell' 


al  anil 
ch  Use 


0*150  voitt,  5  Mo. 


DC  POWER  SUPPLY  SPECIFICATIONS 

REGULATION;  Vi%  for  both  line  (105-125  volts)  and  load  variations. 
REGULATION  BIAS  SUPPLIES:  10  millivolts  for  line  105-125  volts. 

Vi*/*  for  load  at  150  volts. 

RIPPLE:  5  millivolts  RMS. 


VOLTS 

CURRENT 

100-325 

0-150  Bias 

6.3  AC.CT.* 

0-150  Ma. 

0-5  Ma. 

10  Amp. 

200-500 

6.3  AC.CT. 

0-200  Ma. 

6  Amp. 

0-300 

0-150  Bias 

6.3  AC.CT. 

0-150  Ma. 
0-5  Ma. 

5  Amp. 

0-500 

6.3  AC.CT. 

0-300  Ma. 

10  Amp. 

#1  200-500 
#2  200-500 
#3  6.3AC.a. 

#4  6.3AC.a. 

0-200  Ma. 
0-200  Ma. 

6  Amp. 

6  Amp. 

0-500 

0-150  Bias 

6.3  AC.a. 

0-200  Ma. 
0-5  Ma. 

10  Amp. 

#1  0-500 
#2  0-500 

ilifi 

#3  6.3AC.CT. 

#4  6.3  AC.CT. 

10  Amp. 

10  Amp. 

ihJ 


- 


VOLTS 


0-500 
0-1  SO  Bias 
6.3  AC.CT. 


#1  <  0-600 
#2  0-600 
#3  6.3  AC.CT. 
#4  6.3  AC.CT. 


0-600 
0-1  SO  Bias 
6.3  AC.CT. 


10  Amp. 


0-200  Ma. 
0-200  Ma. 
10  Amp. 
10  Amp. 


0-1000-Ripple  10  mv.  0-20  Ma. 
6.3  AC.CT.  10  Amp. 


0-1200-Ripple  10  mv.  0-20  Ma. 
6.3AC.CT.  10  Amp. 


200-1000-Ripple  20  mvJO-500  Ma. 


1000-Ripple  20  mv.  0-500  Ma. 


Specify  your  voltage  and  current 
g  jQQ  0  200  |y|g  requirements.  Regulation  avail- 

^2  0-500  0-200  Ma.  able  .5*/*,  .l*/o,.01*/o. 

1*3  6.3  AC.CT.  10  Amp.  *AII  AC  Voltages  are  unregulated. 

1*4  6.3  AC.CT.  10  Amp.  are  metered  except  Models  131 


All  units  designed  for  relay  rack  mounting  or  bench  use. 


*,4NUF4CrU«»'S  Of 


SPECIAL 

SERIES 


All  units 
and  31S. 


The  Kepco  Voltage  Regulated  Power 
Supplies  are  conservatively  rated.  The 
regulation  specified  for  each  unit  is 
available  under  all  line  and  load  con¬ 
ditions,  within  the  range  of  the  in¬ 
strument.  Write  for  specifications. 


^  ciOSHtN^’ 

.  ^  4  A  t  s’  ^ 


1  4  9 


ELECTRONICS  — November,  1951 


141 


NEW  PRODUCTS 

Edited  by  WILLIAM  P.  O'BRIEN 

Military  Applications  Aiiect  Equipment  and  Component  Design 
.  .  .  Up-To-Date  Lab  Instruments  Are  Included  .  .  .  Write  to 
Manufacturers  for  Bulletins  Described  in  Literature  Section 


('oiiiil-Kate  Meters 

Atomic  Instrument  Co.,  84  Mas- 
■sachusett.s  Ave.,  Cambridge  39, 
Ma.'i.'*.,  has  available  two  new  count- 
rate  meters.  Model  410  ha.s  an  ac¬ 
curacy  of  2  percent.  In  addition  to 
the  standard  Geiger  prolie  input 
the  instrument  is  suitable  for  use 
with  an  alpha  scintillation  probe. 
Incorporation  of  a  true  Schmitt  dis¬ 
criminator  permits  sine-wjtve, 
square-wave  and  pulse  counting 
without  affecting  calibration.  Model 
409  meter  is  accurate  to  5  percent 
and  is  ideally  suited  for  applica¬ 
tions  that  are  considerably  less  ex¬ 
acting,  such  as  general  safety  work, 
monitoring  or  search  purposes. 


Precision  Potent  iomeler 

DeJur-.4msco  Corp.,  4501  North¬ 
ern  Blvd.,  Long  Island  City  1,  N.  Y. 
The  new  L-400  series  was  designed 
and  engineered  to  meet  the  demand 


for  small  compact  precision  poten¬ 
tiometers  for  military  airborne  in¬ 
strumentation  and  similar  applica¬ 
tions.  Some  of  its  features  are: 

watts  fully  enclosed,  5  to  125,000 
ohms  resistance  range,  5-percent 
accuracy,  0.5  linearity  300-degree 
mechanical  rotation  and  290-degree 
electrical  rotation.  It  can  be  ganged 
up  to  10  units  with  varying  resist¬ 
ance  ranges  and  is  available  with 
an  on-off  switch  that  can  be  made 
to  operate  at  any  desired  point  of 
rotation. 


ucuuni  Keclificr 

General  Electric  Co.,  Schenec¬ 
tady,  New  York.  Type  GL-5973 
high-vacuum  rectifier  tube  for  high- 
voltage,  high-current  service  uses  a 
thoriated-tungsten  filament.  It  has 
a  voltage  drop  of  about  950  volts  at 
5  amperes  peak  current.  Designed 
for  u.se  in  radar  both  as  a  charging 
diode  to  supply  d-c  power  to  mag¬ 
netrons  and  as  a  limiter  to  restrict 
surge  currents,  the  tube  may  be 
used  for  such  service  at  the  high 
current  rating  of  10  amperes  peak 
at  75,000  volts  peak  inverse.  The 
tube  is  also  expected  to  have  appli¬ 
cation  in  high-voltage  power  sup¬ 


plies  in  cable-testing  service  for 
locating  faults  and  in  smoke  precip¬ 
itators  for  removing  cinders  from 
industrial  chimneys.  For  such 
service  the  tube  is  rated  at  1.25 
amperes  average  at  40,000  volts  or 
1  ampere  at  higher  voltages. 


.Aiitivihration  Relays 

Neomatic,  Inc.,  11032  San  Vi¬ 
cente  Blvd.,  Los  Angeles  49,  Calif. 
The  aeries  5000  line  of  subminia¬ 
ture,  antivibratiori  relays  is  now 
available  in  hermetically-sealed  con¬ 
tainers.  Developed  to  meet  the  ex¬ 
acting  space  and  performance  re- 
(luirements  of  military  aircraft, 
rockets,  guided  missiles,  radar, 
radio  and  telemetering  devices,  the 
.sealed  relays  weigh  less  than  0.93 
07.  and  occupy  less  than  0.860  cu  in. 
of  apace.  They  are  built  to  with¬ 
stand  20  g  vibration  and  more  than 
50  g  acceleration  in  any  direction 
without  affecting  contact  position. 
Illustrated  is  model  5610,  an  spdt 
type  with  coils  available  in  ratings 
from  3  to  72  volts  d-c.  and  resist¬ 
ances  ranging  from  8  to  5.000  ohms. 


PowjT  Lin**  Filler 

Tore  Deutsch.mann  Corp.,  Nor¬ 
wood,  Mass.,  has  designed  the  type 
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of  RArTH£0N  6AH6 

miniature 

Amplifier  Pentodes 


Millions 


Television 


/  RAYTHEON  TYPE  6AH6  PENTODE 


MAXIIVIUIVI  CATHODE  CURRENT 

NOW  20  ma! 


freedom  from  short  circuits,  and  freedom  from 
negatii  e  grid  currents. 

Use  of  the  Raytheon  6AH6  throughout  the 
industry  is  conclusive  evidence  that  this  combi¬ 
nation  of  qualities  has  been  successfully  achieved. 


High  transconductance  and  low  capacities 
alone  cannot  make  a  g»>od  video  amplifier  tube 
for  mass  produced  applications.  Developed  by 
Raytheon,  the  6AH6  combines  the  above  features 
w'nh  freedom  from  microphonics,  freedom  from  noise. 


TRANSCONDUCTANCE.  .  . 

.  .  9000  umhos 

PLATE  DISSIPATION  .  .  . 

.  .  3.2  watts 

INPUT  CAPACITY . 

.  .  10  uufds 

.^/OUTPUT  CAPACITY  .  .  .  . 
✓ 

.  .  2  uufds 
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1457-1  power  line  filter  that  is  cap¬ 
able  of  passinjr  100  amperes  and 
having  hiKh  attenuation  in  the  vhf, 
uhf  and  radar  fretpiencies.  It  ex¬ 
tends  only  10  :?  10  in.  overall  length 
with  a  diameter  of  i  in.  The  filter 
can  be  in.serted  in  a  110,  200  or  440- 
volt  a-c  or  d-c  line  for  applications 
such  as  screen  rooms,  radar  e(iuip- 
ment,  radio  transmitters,  diathermy 
equipment,  x-ray  machines,  hiph- 
frequency  television  transmitters 
and  similar  hiph-frequency  equip¬ 
ment. 


Tiny  Seleiiiiini  Rectifiers 

Elkctronic  Dkvicks,  Inc.,  429  12th 
St.,  Brooklyn  15,  X.  Y.,  has  devel¬ 
oped  the  Minisel  line  of  subminia¬ 
ture  .selenium  rectifiers  with  rat- 
inps  up  to  20  ma  d-c  outjjut  and 
25,000  volt  a-c  input  per  sinple 
stack  and  featurinp  a  variety  of 
constructions  for  military  and  com¬ 
mercial  applications.  These  recti¬ 
fiers  are  con.structed  of  matched 
1-in.  diameter  round  selenium  rec¬ 
tifier  cells  encased  in  Bakelite,  plass 
or  metal  housinps. 


Noise  &  Fiehl 
Iiileiisity  Meier 

Empire  I)j;vices,  Inc.,  38-25  Bell 
Blvd.,  B'ayside,  New  York.  Model 


NF-105  noise  and  field  intensity 
meter  covers  the  frequency  ranpe 
from  20  to  400  me.  The  ranpe  is 
covered  by  means  of  two  readily 
replaceable  plup-in  heads  housinp 
the  r-f  and  i-f  circuits.  The  unit 
operates  on  115  v,  50  to  400  cycles, 
or,  by  usinp  an  inverter,  on  12  or 
24-v  batteries.  Bandwidth  of  the 
instrument  is  70  kc  from  20  to  200 
me  and  200  kc  from  200  to  400  me. 
The  vswr  is  Inflow  1.2  to  1.  The 
meter  is  ideally  suited  for  un¬ 
modulated  and  modulated  carrier 
measurements  as  well  as  noi.se 
measurements;  it  uses  31  tubes,  is 
constructed  for  field  use  in  accord¬ 
ance  with  military  specifications 
and  is  fully  water j)roofed. 


played  as  a  number  which  is  pro¬ 
portional  to  the  area  of  oripinal 
copy  containinp  each  of  the  ranpes 
or  .selected  portions  of  optical  den¬ 
sities  in  <iue.stion.  The  unit  will 
provide  numerical  and  graphical 
information  as  to  the  extent  and 
IM)sition  of  information  of  varyinp 
optical  densities  in  a  subject  photo¬ 
graph.  The  recording  paper  used  is 
permanent,  and  provides  high  re¬ 
solution  and  contrast. 


I.,oK*Fn*«|iH‘in*y  O^'illutor 

Krohn-IIite  Instrument  Co.,  580 
Ma.ssachusetts  Ave.,  Cambridge, 
Mass.,  announces  the  model  420-A 
low-frequency  oscillator.  The  unit 
simultaneously  provides  both  sine 
and  sipiare  wave  voltages  at  any 
frecpiency  between  0.35  and  52,000 
cps.  Special  circuitry  is  employed 
to  eliminate  tuning  and  band- 
switching  transients.  The  420-A  is 
especially  useful  for  servomech¬ 
anisms,  geophysical  and  sei.smo- 
logical  work  and  for  vibration 
checks  and  medical  research.  It 
measures  12  X  7  X  8  in.  and  is 
priced  at  $290. 


Opiieal  Density  .Analyzer 

Hogan  I.ahor.atories,  Inu.,  155 
Perry  St..  New  York  14,  N.  Y.  The 
type  ()I)A-1  optical  density  analyzer 
illustrated  was  designed  for  the 
analysis  of  radioisotopic  photo¬ 
graphs  in  cancer  diagnosis,  but  has 
many  applications  in  other  fields. 
Under  the  control  of  an  operator 
it  automatically  and  rapidly  per¬ 
forms  a  (piantitative  geometric 
analysis  of  a  photographic  subject 
in  terms  of  its  reflected  oidical  den- 
sit.v.  An  electronic  counter  at  the 
top  of  the  cabinet  counts  the  siirnals 
applied  to  it  from  the  electronic 
analyzer  unit.  Its  results  are  dis¬ 


PnlenlinnieUT 

(I.  M.  CiANNiM  &  (’().,  Inc.,  Pa.sa- 
dena  1,  Calif.  Type  85129  Syncro- 
mount  potentiometer  has  long  life 

(continued  on  poge  27S) 
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. . .  but  this  ''transparency  test"  shoivs  some  other 

important  things  about  Audiotape  quality 


_  When  you  hold  a  reel  of  plastic  base  Audiotape  up  to  the 
light,  notice  its  extremely  uniform  translucency  — free  from  dark 
rings  or  fuzzy  areas.  You  can  see  your  fingers  right  through  it, 
sharply  outlined  against  the  light.  This  is  proof  of  the  clean, 
straight  line  slitting  that  makes  Audiotape  track  and  wind  abso¬ 
lutely  flat.  There  are  no  rough  or  turned-over  edges  which  would 
lift  the  tape  away  from  the  heads,  causing  loss  of  high-frequency 
response.  Of  course  this  test  also  proves  that  the  tape  is  entirely 
free  from  sitlices.  But  with  Audiotape  you  can  be  sure  of  that 
without  looking.  For  all  1230  foot  and  2300  foot  reels  of  plastic 
base  .Audiotape  are  guaranteed  splire-free! 

Aon  can  see  the  output  uniformity  of  .Audiotape,  too.  For 
every  5-reel  package  includes  an  Esterline-Angus  output  chart, 
.showing  the  measured  output  of  the  entire  length  of  one  of  the 
reels  in  the  package.  And  since  all  5  reels  are  slit  from  the  same 
roll  after  coating,  the  chart  actually  measures  the  uniformity 
of  all  the  tape  in  the  package.  This  gives  positive  visual  proof 
of  Audiotape's  unequalled  output  uniformity. 


NO  OTHER  TAPE  OFFERS  YOU  ALL 
OF  THESE  EXTRA-VALUE  FEATURES: 

■  Splice-Free  Reels.  All  12.30  and  2500  foot  reels  of 
pla-tic  base  Aiuliotape  are  guaranteed  to  be  free 
from  splices. 

•  Unequalled  Uniformity.  Pla-iic  base  Audiotape  is 
guaranteed  not  to  exceed  ±  '/vdb  within  the  reel 
and  ±  '/idb  from  reel  to  reel, 
a  Output  Curves  in  every  5-reel  package  of  plastic 
base  Audiotape  show  actual  measured  output  of 
the  tape  contained  in  the  package, 
a  Maximum  Output  with  Minimum  Distortion.  Oxide 
formulated  to  give  high  output  at  bias  which  re¬ 
sults  in  low  harmonic  distortion, 
a  Safe-Handling  Package  for  2.500  and  .5000  foot  reels 
permits  loading  onto  turntable  without  danger  oi 
spilling  tape  from  hub,  simplifies  attachment  of 
reel  flanges,  and  provides  safe  storage  without 
flattening  bottom  of  roll. 


AUDIO  DEVICES,  Inc. 

444  Madison  Avenue,  New  York  22,  N.  Y. 

Expert  Dept.:  13  East  40th  St.,  New  York  16,  N.  Y,  Cables  "ARIAB  " 


ELECTRONICS  — November,  1951 


NEWS  OF  THE  INDUSTRY 

Edited  by  William  P.  O'BRIEN 
N<*w  La^nMU'e  Tricolor  Tii1m‘  SIiohii 


A  NKW  version  of  the  ti'icolor  pic¬ 
ture  tube  developed  by  Prof.  K.  O. 
Lawrence  of  the  Univer.sity  of  Cali¬ 
fornia  was  demonstrated  to  the 
press  at  the  laboratories  of  Para¬ 
mount  Television  Productions  in 
New  York  on  September  21.  The 
cellular  structure  of  the  older  Law¬ 
rence  lube  has  t)een  abandoned  in 
favor  of  a  linear  arrangement  of 
phosphor  strips  and  wires.  The 
viewinjr  screen  consists  of  1,200  ver¬ 
tical  strips  of  i)hosphor  which  fluo¬ 
resce  individually  in  the  three 
primary  colors.  Reading'  across  the 
screen,  the  color  of  the  strips  is 
RGBBGRRdP.  and  so  on,  where  the 
letters  stanil  for  red,  preen  and 
blue.  In  the  e.\perimental  model 
shown  (see  accompanyinp  photo) 
the  active  width  of  the  viewing 
screen  is  about  11  inches.  In  the 
demonstration,  scanning  was  at  52.5 
lines,  180  fields  by  the  field-sequen¬ 
tial  method. 

A  single  electron  gun  is  used,  op¬ 
erated  at  a  second-anode  potential 
of  3,00(1  volts.  The  beam  is  deflected 
horizontally,  across  the  strips,  in 


the  usual  manner  over  a  maximum 
scanning  angle  of  about  70  degrees. 
The  beam  passes  through  a  grid  of 
400  vertical  wires,  placed  parallel 
to,  and  0.4  inch  from,  the  jihosphor 
screen.  A  post-deflection  voltage  of 
9,000  volts  is  applied  between  the 
wire  grid  and  the  phosphor,  so  the 
electrons  hit  the  phosphor  strips 
after  having  been  accelerated 
through  a  total  voltage  drop  of 
12,000  volts,  but  the  line-scanning 
circuits  need  only  deflect  the  beam 
at  the  3,000-volt  level.  Consequently 
the  scanning  power  requirement  is 
moderate. 

The  wires  in  the  grid  are  accu¬ 
rately  aligned  with  the  phosphor 
strips,  so  that  three  .strips  lie  in 
front  of  the  space  between  two  ad¬ 
jacent  wires.  The  spacing  between 
the  wires  is  0.04  inch,  and  the  space 
occupied  by  three  .strips  is  0.0408 
inch.  Consequently  the  strips  at  the 
outer  edges  of  the  viewing  screen 
are  displaced  outward  from  the  as¬ 
sociated  wires,  to  accommodate  the 
scanning  angle.  Precise  register  be¬ 
tween  strips  and  wires  in  these 


outer  regions  is  accomplished  by 
manual  adjustment  of  the  post-de¬ 
flection  voltage. 

The  geometr.v  of  wires  and  wire- 
phosphor  spacing  is  such  that  the 
post-deflection  voltage  causes  a  fo¬ 
cusing  action  as  the  electrons  pass 
from  the  wires  to  the  phosphor 
screen,  somewhat  after  the  manner 
of  electron  focusing  in  a  beam-tet¬ 
rode  tube.  .As  a  result,  the  beam  is 
focused  to  a  width  of  a  few  mils, 
less  than  the  width  of  the  individual 
jihosphor  strips.  Consequently  the 
lateral  displacement  of  wires  with 
respect  to  the  strips  need  not  be  con¬ 
trolled  more  precisely  than  about 
half  the  width  of  a  strip  or  about  5 
mils. 

Selection  between  color  strips  is 
accomplished  by  deflecting  the  beam 
as  it  passes  between  wires.  If  no 
color-deflection  voltage  is  applied, 
the  beam  passes  undeflected  to  the 
green  strip  at  the  center  of  each 
group.  When  the  color-deflection 
voltage  is  applied  in  one  polarity 
the  beam  moves  to  the  left  or  right, 
depending  on  the  polarity  of  the  ad¬ 
jacent  wires,  hitting  the  red  strips, 
while. the  reverse  polarity  of  color 
deflection  causes  the  blue  strips  to 
be  excited. 

The  color  deflection  is  arranged 
by  connecting  alternate  wires  on  the 
grid  to  common  terminals,  the  two 
sets  of  alternate  wires  serving  as 
the  two  elements  of  the  deflection 
system.  .A  color  deflection  voltage 
of  400  volts,  peak,  is  required  to 
swing  the  beam  from  the  green 
strip  to  the  red  strip  or  to  the  blue 
strip.  The  capacitance  between  the 
sets  of  grid  wires  is  1,000  wjlL 

As  applied  to  the  CBS  field-se- 
•luential  system,  the  color  deflec¬ 
tion  voltage  is  applied  at  the  end  of 
each  field,  fundamental  period  of 
the  deflecting  wave  being  3/144  = 
l/48th  second.  Allowing  ten  har¬ 
monics  to  secure  a  rapid  shift  from 
one  color  to  the  other,  the  maximum 
color  deflection  frequency  is  thus 
under  500  cps.  At  the  fundamental 
frequency  of  48  cps,  the  color-de- 
flection  voltage  across  1.000  wxf 
produces  a  reactive  current  of  less 
than  a  milliampere,  at  a  wattless 
power  of  less  than  one  voltampere. 
When  the  tul)e  is  applied  to  a  com¬ 
patible  color  system  in  accordance 
with  the  tentative  XTSC  standards, 
the  color  switching  rate  is  that  of 


Professor  E.  O.  Lawrence  and  the  experimental  model  of  his  strip-and  wire  type 
of  tricolor  picture  tube,  demonstrated  last  month  to  the  press 
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is  used  in  Federal  Selenium  Rectifiers  to  insulate  the  live  electrical 
parts  of  the  rectifier  from  the  central  eyelet  upon  which  the 
rectifier  is  mounted. 

Federal  Telephone  and  Radio  Corporation  is  known  as 
America's  oldest  and  largest  manufacturer  of  Selenium 
Rectifiers. 

CLEVELITE  and  COSMALITE*  high  quality  ...  low 
cost  Phenolic  Tubing  is  the  first  choice  of  the  Radio 
and  Television  Industries. 

Low  Moisture  Absorption  . . .  Dimensional  Sta¬ 
bility  .  .  .  High  Dielectric  Strength  .  .  .  Low 
Loss  .  .  .  Great  Physical 
Strength  . . .  Good  Machine- 
ability  .  .  .  Why  Pay  More? 


Our  tubing  is  available  in  .  . 
Diameters  Va  inch  to  8  inches. 
Lengths  Va  inch  to  8Vi  feet. 
Wall  thicknesses,  .008"  to  .250' 
Colors:  Natural  and  Black. 


FREE  SAMPLE  made  to  your  exact 
specifications  gladly  furnished. 


^CLEVELAND  CONTAIMER^ 


4201  BASBIRTON  AVI.  CLIVIIAND  iTOHIO 

KANTS  AND  SALIS  08NCIS  «t  HywiMtA. Wnc. Oiic«v».  OMi. N  V .  ftniihuri 
AMASIVi  DIVISION  •*  CIvvoM.  Otm 
CANADIAN  KANT  Tfce  Oovlawrf  Cooloowe.  Cmm4m.  PfmimM.  Onfm 


Your  inquiry  will  receive 
immediate  attention. 
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the  color  carrier  or  me.  At 
this  frequency  the  corresponding 
wattless  power  for  deflection  is 
several  thousand  voltamperes.  It 
thus  appears  that  the  new  tube 
would  be  diflicult  to  use  in  a  com¬ 
patible  system  of  this  type,  in  which 
the  color  switching  rate  is  well 
above  ;{  me. 

Those  observing  the  demonstra¬ 
tion  noted  that  the  vertical  line 
structure  was  prominent,  even  at 
\iewing  distances  well  beyond  five 
times  the  picture  height.  This  may 
be  due  in  part  to  the  fact  that  tw  i 
red  strips  and  two  blue  strips  are 
adjacent,  as  is  re(iuired  by  the 
color  deflection  method,  and  in  part 


to  the  fact  that  all  the  picture  ele¬ 
ments  in  one  color  are  accurately 
aligned  so  the  eye  can  di.scern  the 
lines  more  readily  than  if  the  ele¬ 
ments  were  more  heterogeneously 
arranged,  as  in  the  RCA  tricolor 
tube.  The  color  values  were  not 
eipial  to  tho.se  demonstrated  by  CBS 
and  RCA,  since  the  experimental  na¬ 
ture  of  the  tube  had  prevented  bak¬ 
ing  out  the  binder  in  the  phosphors. 
The  Paramount  oflicials  announced 
plans  to  continue  the  development 
in  a  recently  accpiired  plant  in 
Stamford.  Conn.  Details  of  this 
and  rntnlified  versions  of  the  tube 
have  been  promised  and  will  be 
published  in  an  early  issue. — P.O.F. 


Army  isioii  as  Training!  Aid 


1 NTKICATK  field  exercises  can  now 
be  televised  by  the  Signal  Corps  and 
pictures  transmitted  to  expert  ob¬ 
servers,  to  maneuver  umpires  or  to 
classrooms.  Designed  by  the  Signal 
Corps  Kngineering  Laboratories, 
Ft.  Monmouth,  N.  J.,  in  cooperation 
with  RC.A  engineers,  a  television 
caravan  was  recently  delivered  to 
Ft.  Monmouth,  where  personnel  to 
operate  it  are  iKing  trained. 

Built  by  RCA,  the  caravan  con¬ 
sists  of  four  special  ten-ton  six- 
wheel  coaches,  each  31  feet  long. 
The  first  coach  in  the  television  fleet 
contains  three  complete  tv  field 


camera  chains,  a  microwave  trans¬ 
mitter  for  transmitting  the  video 
signals,  and  a  lo-watt  f-m  trans¬ 
mitter  for  the  sound  signals. 

The  cameras  are  RCA  standard 
field  types,  e(iuipped  with  triixid 
dollies  and  electronic  viewfinders. 
A  multiconductor  cable  is  attached 
to  each  camera  and  to  a  distribution 
box  inside  the  coach.  Each  cable 
can  be  used  in  lengths  up  to  about 
1,000  feet. 

Camera  controls  are  suitcase-type 
units  which  are  all  shock-mounted 
to  a  convenient  operating  de.sk  built 
into  the  rear  of  the  coach.  Suit- 


Complele  transmitlinq  studio  lor  the  Signal  Corps  is  equipped  with  a  specially 
constructed  operating  desk  lor  the  portable  monitoring,  control  and  power  supply 
units  used  with  the  iield  tv  cameras 


MEETINGS 

Oct.  2;I-;{1:  Railio  Fall  .Meeting, 
sponsored  by  IKE  and  RTM.A, 
King  Edward  Hotel,  Toronto, 
Ontario,  Canada. 

Nov.  1-3:  Third  .Annual  Con¬ 
vention  and  .Audio  h'air  Exhi¬ 
bition  of  the  .Audio  Engineer¬ 
ing  .Society,  Hotel  New 
Yorker,  New  York  City. 

Nov.  12-1.1:  NEM.A  Convention, 
Haddon  Hall,  .Atlantic  (ity. 

Nov.  1l)-17:  Third  .Annual  Tech¬ 
nical  Conference  of  the  Kan¬ 
sas  City  Section  of  IRE,  Hotel 
President,  Kansas  City,  .Mo. 

Nov.  2!I-1)ec.  1  :  First  Confer¬ 
ence  of  the  .loint  Electron 
Tube  Engineering  Council  and 
its  committees,  Seaview  Coun- 
trv  Club.  .Ab.secon,  N.  .1. 

Dec.'  10-12:  .Joint  AIEE-IRE 
Computer  Conference.  Benja¬ 
min  h’ranklin  Hotel,  Philadel¬ 
phia.  Pa. 

.Ian.  7-H:  .AIEE  Conference  on 
Electronic  Instrumentation  in 
Nucleonics  and  Medicine, 
Hotel  Statler,  New  A'ork, 
N.  Y. 

.Ian.  21-2."):  .AIEE  Winter  (leii- 
eral  .Meeting,  Hotel  Statler, 
New  York.  N.  Y. 

March  3-0:  10.i2  IRE  National 
Convention.  Wablorf-. Astoria 
Hotel  and  (Irand  Central  Pal¬ 
ace,  New  York,  N. 

.June  23-27:  AIEE  Summer 
General  Meeting,  Hotel  Nicol¬ 
let,  .Minneapolis,  Minn. 


case-type  power  supplie.s  of  about 
the  same  size  are  shockmounted  be¬ 
low  the  desk.  Glass  windows  sur¬ 
round  the  operating  position  .so  that 
the  operators  can  see  the  field  of 
action  and  thus  be  aided  in  direct¬ 
ing  pickup  activities. 

Monitoring  and  switching  equip¬ 
ment  associated  with  the  cameras 
is  in  accordance  with  standard  prac¬ 
tice.  Video  signals  from  the  three 
cameras  are  fed  to  a  field-type  video 
switching  unit  on  the  operating 
desk  where  any  of  the  three  cam¬ 
eras  can  be  monitored  and  switched 
to  the  microwave  transmitter.  The 
camera  controls  provide  preview 
monitoring,  enabling  the  operator 
to  decide  which  camera  should  be 
switched  to  the  transmitter. 

Facilities  are  provided  for  patch¬ 
ing  the  microphones  through  ampli¬ 
fiers  into  either  recorder  or  directly 
to  the  f-m  audio  transmitter,  or  for 
mixing  microphone  and  recorder 
signals.  A  two-way  radio  system 
provides  order  wire  facilities  be¬ 
tween  all  four  vehicles  on  1113  me. 
A  second  such  system  on  173  me 
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PILOT 

SC^TT 
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SYLVANIA 
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N  \  I  /  /  / 


These  leading  TV  set 
makers  use  Sylvania 
Picture  Tubes 


Wn  QSSC©  »f ifiis  picture ! 

^  >  1  k  V  \.  I 


^  /  I  \  \  \  " 

Today's  sales  picture  shows  that  75%  of  the  leading  television  set  manu¬ 
facturers  use  Sylvania  picture  tubes. 

This  popularity  is  no  accident.  It’s  based  on  a  sure  foundation  of  out¬ 
standing  performance.  For,  Sylvania  picture  tubes  have  won  their 
prized  position  through  years  of  research  and  quality  production  tech¬ 
niques  developed  during  more  than  a  quarter  of  a  century  of  leadership 
in  radio,  electronics,  and  lighting. 

Remember,  too,  when  you  choose  Sylvania  piaure  tubes,  you  choose 
products  of  nationally  recognized  excellence  .  .  .  products  that  carry 
prestige  and  sales  appeal  when  listed  among  your  sets’  specifications. 
Send  today  for  new  folder  giving  complete  descriptions  and  ratings 
of  all  Sylvania  TV  Picture  Tubes.  Simply  write  a  postal  card  to  Sylvania 
Electric  Products  Inc.,  Dept.  R-llll.  Emporium,  Penna.  Sylvania  Rep¬ 
resentatives  are  also  located  in  all  foreign  countries.  Sanies  on  request. 


for  new  folder  giving  complete  descriptions  and  ratings  ^  f 

lia  TV  Picture  Tubes.  Simply  write  a  postal  card  to  Sylvania  I 

ducts  Inc.,  Dept.  R-llll.  Emporium,  Penna.  5y/t’4»/o  Rep- 

are  also  located  in  all  foreign  countries.  Names  on  request.  \  ^ 

SYLVANIA^ELECTRIC 

MN  ran.  mncai  pen  lan.  oinM  mns.  QiiTM  im  iimw;  aMoam  nm  niin  sa  IM4  MM  TOS;  tan  MiM.  nraMR.  mnni  sn 
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provides  an  additional  order  wire 
channel  between  the  transmitter 
and  receiver  coaches. 

The  second  mobile  unit  contains 
two  15-kva  Ku><-driven  generating 
units,  each  of  which  supply  120  or 
208-volt,  3-phase,  4-wire,  60-cycle 
power.  One  generator  is  for  stand¬ 
by  use,  or  for  supplying  power  to 
special  lighting  equipment  for 
illuminating  the  scene  to  be  tele¬ 
vised.  The  truck  batteries  supply 
power  to  the  radio  communication 
system  when  the  caravan  is  in  mo¬ 
tion  and  the  generators  are  not  in 
use. 

The  third  coach  in  the  caravan 
houses  the  f-m  and  microwave  re¬ 
ceiving  equipment,  ten  16-ineh 
picture  monitors,  a  16-mm  tv  pro¬ 
jector  and  film  camera,  .slide  pro¬ 
jector  and  a  large-screen  television 
projector. 

This  equipment  is  interconnected 
so  that  picture  and  .sound  received 
by  microwave  can  be  switched  to 
the  ten  monitors,  or  if  desired,  film 
can  be  u.sed  on  the  16-mm  tv  pro¬ 
jector  and  the  picture  and  sound  fed 
to  the  monitors  or  to  the  large 
.screen  projector,  which  can  be  set 
up  in  a  nearby  building  or  shelter. 
The  monitors  are  16-inch  receivers 
modified  to  be  used  as  viewers. 

The  fourth  coach  contains  a  15- 
kva  gas-engine  generator  of  the 
same  type  used  in  the  transmitting 
unit  to  supply  a-c  power  for  the  re¬ 
ceiving  equipment. 


The  7,000-mc  equipment  is  ident¬ 
ical  to  that  supplied  by  RCA  to 
broadca.st  stations  for  studio-to- 
transmitter  link  and  relay  purposes. 
The  four-foot  parabola  provides  a 
gain  of  5,000  which,  multiplied  by 
the  100-mvv  output  of  the  klystron 
oscillator  mounted  at  the  parabola, 
provides  an  equivalent  power  output 
of  500  watts.  The  control  unit  for 
the  transmitter  contains  a  video 
amplifier  and  modulator  which  fre- 
(luency-modulates  the  klystron  by 
varying  the  voltage  on  the  repeller 
plate. 

(II)  Conference  Held 

Nkarly  300  federal,  state,  county 
and  city  officials  actively  engaged  in 
civil  defense  in  all  parts  of  the  U.  S. 
and  Canada  attended  a  CD  com¬ 
munications  conference  at  the  Gen¬ 
eral  Electric  Company’s  Electronics 
Park  plant  in  Syracu.se,  N.  Y.,  late 
last  month. 

Conference  speakers  covered  the 
fundamental  change  in  the  strat¬ 
egic  position  of  the  U.  S.  caused  by 
the  atomic  Ixjmb,  radioactive  dusts, 
guided  missiles  and  super.sonic 
speeds,  spotlighting  the  need  for 
adequate  communications. 

Among  the  principal  speakers 
were  Lloyd  .1.  Jolly,  assistant  ad¬ 
ministrator,  Federal  Civil  Defense 
Administration:  Col.  William  Tal¬ 
bot,  director  of  the  Warning  and 
-  Communications  Division,  FCD.4: 


Hanson  W.  Baldwin,  military  edi¬ 
tor  of  the  X.  Y.  Times;  Harvey  S. 
Smith,  civil  defen.se  director  of 
Onondaga  County,  N.  Y.;  W.  R.  G. 
Baker,  vice-president  of  General 
Electric  Co.  and  L.  L.  German,  GE 
atomic  scientist. 

One  of  the  day’s  highlights  was 
the  first  public  demonstration  of  a 
new  emergency  radio  communica¬ 
tions  system  (Electronics,  p  88, 
July  1951)  used  by  Onondaga  Coun¬ 
ty’s  civil  defense  authorities.  Be¬ 
lieved  to  be  the  first  of  its  kind,  the 
sy.stem  provides  communications  in 
depth,  utilizing  existing  facilities. 
Another  highlight  was  the  showing 
of  a  new  20-minute  motion  i)ictude 
filmed  by  the  March  af  Time.  Titled 
“-■Xnd  A  Voice  Shall  Be  Heard,”  the 
movie  stresses  the  vital  role  played 
by  radio  communications  in  every¬ 
day  life,  and  the  part  it  will  play  in 
the  event  of  an  enemy  attack  on  the 
United  States. 


IIHF  Symposium 

The  ire  Professional  Group  on 
Broadcast  Transmission  Systems 
sponsored  a  day-long  symposium  on 
uhf  techniques  at  the  Franklin  In¬ 
stitute,  Philadelphia,  Pa.,  Septem¬ 
ber  17,  1951.  Government  (includ¬ 
ing  the  FCC  Engineering  Depart¬ 
ment),  educational  in.stitutions  and 
the  industry  were  well  represented 
among  the  more  than  160  in  attend¬ 
ance.  Registration  data  showed 
visitors  from  twenty  states  and 
Canada. 

Two  past  presidents  of  IRE 
spoke;  Stuart  Bailey  was  moderator 
of  the  morning  .session,  and  Ray 
Guy  made  a  progress  report  on  the 
Bridgeport  uhf  experiment  during 
the  afternoon. 

The  total  of  eight  technical 
papers  was  followed  by  a  round¬ 
table  di.scussion  period  and  later  a 
cocktail  party.  It  is  expected  that 
the  collected  papers  will  be  pub¬ 
lished  in  a  proceedings  of  the  group 
at  a  cost  of  about  $2.  Requests  for 
copies  should  be  addressed  to:  In¬ 
stitute  of  Radio  Engineers,  1  E. 
79th  St.,  New  York  21,  N.  Y. 

Technical  Program 

“Some  Experiments  with  850-Mc 
Television  Transmission  in  the 
Bridgeport,  Connecticut,  Area”,  by 

(Continued  on  page  304) 


Speakert  at  the  UHF  irmpoiium  oi  the  IRE  ProieMional  Group  on  Broadcait 
Tranunisaion  Syatema.  held  on  Monday,  September  17,  at  the  Franklin  Inatitute 
in  Philadelphia,  are  leit  to  right  (iront  row):  Frederick  W.  Smith,  NBC;  L.  O.  Krauae, 
General  Electric;  R.  A.  Soderman  and  F,  D.  Lewia.  General  Radio;  W,  B.  Whalley, 
Sylvonia  Electric;  George  H.  Brown,  RCA  Laboratoriea  Oieiaion.  RCA;  William 
Sayer,  Ir„  Elliot  Mehrbach  and  I.  M.  DeBell,  )r.,  DuMont;  and  Raymond  Guy,  NBC. 
In  the  rear  appear  the  two  moderatora  ior  the  aeaaion.  leit  to  right;  Dorman  D.  larael 
and  Stuart  L.  Bailey 
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. .  and  in  L^OK^ TO  Hi-Q 


Tlie  fast  (levelopinent  of  the  television  industry  since  World 
War  11  has  heen  matched,  stride  for  stride,  by  Hi*Q.  For  TV 
producers  were  (piick  to  recognize  this  organization  as  their 
most  dependable  source  for  the  ceramic  components  they 
needed  in  such  profusion.  They  quickly  learned  that  Hi-Q  i 

engineers  were  competent  and  resourceful  in  developing  I 

new  components  to  meet  new  needs  as  they  arose. 

Now,  though  Hi-Q  output  has  reached  several  million  ca¬ 
pacitors,  trimmers,  elioke  coils  and  wire  wound  resistors  each 
month,  never  once  have  the  original  precision  standards  or 
strict  atlherenee  to  specifications  and  tolerances  heen  shaded 
—  or  the  rigid  system  of  inspection  of  each  individual  unit 
at  each  stage  of  production  been  relaxed.  The  Hi-Q  engi¬ 
neering  staff  is  just  as  ready  as  ever  to  cooperate  with  your 
engineers  in  the  production  of  special  components  for  spe¬ 
cial  requirements. 

JOBBERS— ADDRESS:  740  BellavMla  Ave.,  New  Bedford,  Man. 

‘Trade  Mark  Reffistered,  S.  Patent  Office 


In'''™ 

Hi-Q  DISKS  AND  PLATES 

High  dielectric  by-pass,  blin  king  or 
coupling  capacitors  for  use  where  their 
geometrical  shape  makes  them  more 
adaptable  than  tubular  components. 
Essentially  similar,  other  than  -liape, 
except  that  in  multiple  units,  Hi-O 
Plates  do  NOT  have  to  have  a  common 
ground,  as  is  the  case  with  the  Disk  type. 

BETTER  4  WAYS 

^  PRECISION 
^  UNIFORMITY 
DEPINDASILITY 
MINIATURIZATION 


iHi-Okl 


^eaetOHCC 

OLEAN,  N.Y.  * 


SALES  OEEKISt  N«w  York,  Phtladelphio« 
Detroit,  CHicogO,  lot  Ang«l«s 


PLANTS:  Oleon,  N.  Y.,  Franklinvillo.  N.Y. 

Jottupe  Po.,  Myrtio  B*ach,  S.  C. 
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NEW  BOOKS 


THE 


Nos.  1003S  and  10039  ^ 
Multi-Scale  Dials 

A  poir  of  truly  "Ootignod  for  Applicotion*' 
conIroU.  Largo  ponol  stylo  dioi  hoi  13  to  1 
ratio;  sito.  •'/»'"  u  6’V'.  Smoll  No.  10039  hos 
8  to  1  rotio;  sito,  4"  ■  SVs".  Both  oro  of  com- 
poet  mochonical  dosign,  oasy  to  mount  and 
hovo  totally  solf-contoinod  mochonism,  thus 
olimirsoting  bock  of  ponol  intorforonco.  Pro¬ 
vision  for  mounting  ond  marking  ouKiliory 
controls,  such  os  switchos,  potontiomotors.  otc., 
providod  on  tho  No.  1003S.  Stondord  finish, 
oithor  sito,  flot  block  ort  motol 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


KIim'I runic  M«»lur  aiiil 
Welilcr  (Controls 

By  Gkor(;e  M.  (’mvte.  McCrnu'-Hilt  \ 
Unok  Cii.,  Xfiv  York,  lH.'il,  .!iK  payex, 
$t!.r>n. 

For  every  book,  like  this  one,  that 
will  tell  you  exactly  how  an  elec¬ 
tronic  device  works,  there  are  a  ; 
dozen  that  relate  the  theory  of  why 
it  ought  to  work.  The  truth  is  that  ' 
there  are  a  dozen  who  know  the  i 
theory  for  everyone  who  really  j 
knows  what  every  resistor,  capaci¬ 
tor  or  whatnot  does  in  a  particular 
circuit.  The  author’s  earlier  books 
have  been  intensely  practical,  for  he 
is  an  application  engineer;  this  one 
follows  the  .same  pattern.  It  is 
aimed  at  tho.se  who  operate  and 
maintain  electronic  equipment  of 
the  types  described. 

The  first  half  of  the  book  deals 
with  welding  controls  of  the  most 
modern  types,  starting  with  the 
basic  circuits  and  going  through  se¬ 
quence  weld  timers,  high-speed  cir¬ 
cuits  in  which  tubes  replace  relays 
in  earlier  equipment,  synchronous 
timing,  slope  control,  temper  weld¬ 
ing,  forge  timing,  seam  welding, 
multiphase  circuits  and  limited- 
power-supply  systems.  ! 

The  second  half  covers  all  types 
of  motor  controls,  with  a  great  deal 
of  material  on  register  control  .sys¬ 
tems.  The  amplidyne,  antihunt  cir¬ 
cuits,  phototube  curve  tracers,  ap-  I 
plications  to  multicolor  printing  and  | 
paper-machine  controls  are  covered.  \ 

The  text  is  really  a  description  of  i 
certain  commercial  apparatus  and  1 
its  complex  circuits.  While  most  of  , 
the  equipment  de.scribed  is  GK, 
Westinghouse,  Weltronic,  Taylor- 
Winfield  and  perhaps  other  manu-  I 
facturers  are  represented.  i 

The  diagrams  employ  the  power  | 
engineers’  .symbols  and  the  text  is 
I  in  the  lingo  of  the  power  man,  so  1 
I  that  -somewhat  more  concentrated  | 
study  is  required  of  an  electronics  i 
engineer  if  he  wishes  to  understand 
thoroughly  what  is  happening.  The  1 
i  curious  inversion  of  common  prac¬ 
tice  in  indicating  the  various  com¬ 
ponents  so  that  the  several  capaci- 
I  tors  in  the  first  welding  timer  de¬ 
scribed  become  1C,  2C’,  3C  rather 
j  than  Cl,  C2  and  C3  is  a  bit  discon-  I 
certing,  as  is  the  practice  of  indi-  i 

1  (Continued  on  poge  314 


Another  Waterman  POCKET- 
SCOPE  confirming  the  obsolescence 
of  conventional  oscilloscopes. 
Characterized  by  wide  band  am¬ 
plifier  fidelity  without  peaking  as 
wellasamazing  portability. S-14-B 
POCKETSCOPE  is  ideal  for  labora¬ 
tory  and  field  investigation  of  tran¬ 
sient  signals,  aperiodic  pulses,  or 
recurrent  electrical  wave  forms. 


Vertical  channel;  50mv  rm$/inch,  with  response 
within  ->2D6  from  DC  to  700KC,  and  pulse 
rise  of  O.Z5ti%.  Horizontal  channel:  0.3v 
rms/inch  with  response  within  '-2D&  from  DC 
to  200KC,  and  pulse  rise  of  1.8ms.  Non-fre¬ 
quency  discriminating  attenuators  and  gain 
controls,  with  internal  calibration  of  trace 
amplitude.  Repetitive  or  trigger  time  base, 
with  linearization,  from  Vzeps  to  50KC,  with 
i.  sync,  or  trigger.  Trace  expansion.  Filter 
graph  screen.  Mu  metal  shield.  And  a  host  of 
other  features. 

'  WAIERMAN  PllODyCIS  CO., INC.’ 

PHILADELPHIA  25,  PA. 

CAtlE  ADDRESS:  POKETSCOPE 

WATERMAN  PRODUCTS  INCLUDE: 
S-10-B  GENERAL  POCKETSCOPE 
S-n-A  INDUSTRIAL  POCKETSCOPE 
j  S-U-A  HI-GAIN  POCKETSCOPE  ' 
S-1S-A  TWIN  TUBE  POCKHSCOPE 
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WRITE  TODAY  for  specific  informotion,  or  itnd  us  your 
skftchos.  We’ll  ferword  recemmendotions  promptly. 


BRHIi 

Special  CONNECTORS 


BREEZE  CORPORATIONS,  INC. 


41  South  Sixth  Street 


Nework.  New  Jersey 


Good  ideas  for  electronic  circuitry  sometimes  run  afoul 
of  connector  problems.  Maybe  existing  connector  units 
won’t  hold  air  pressure  gradients,  won’t  stand  the  heat, 
aren’t  rugged  enough  for  the  job.  Or  maybe  it’s  a  ques¬ 
tion  of  altitude,  or  under-water  application.  But  if  you 
can  sketch  the  circuit,  we’ll  take  it  from  there.  We’ve 
engineered  so  many  special  connectors,  solved  so  many 
“impossible”  problems,  that  whatever  the  requirements 
are,  we  can  usually  provide  the  answer. 


Lighlw.ight  oclualors  for 
any  tM|uirtmonl. 


Job  onglnoorod,  witJod. 
diaphragm  bollowt. 


Floxiblo  conduit  and  ig¬ 
nition  aittmbliot. 


Aoro-Soal  vibration- 
proof  hoto  clamps. 


R.movoblo  pint  in  Broozo  coimoclors  spood  soldor¬ 
ing,  tavo  limo,  itowblo.  fins  snob  bock  into  block. 
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CHOPPERS 


YOU  CAN  DEPEND  ON! 


made  hy  AIRPAX  .  .  . 
pioneers  in  the  field/ 

^  A5®9  ...  4  volt,  400  cycl* 

%  vMd  wid«ly  by 

*'  industry.  Hi9hly 

p«iicibl*,  fi«id-prov«n. 


A580  .120  volt,  400 
cycU  drivo,  supplied  to 
0  phos*  angle  or  with 
M*  to  90*  log.  Most 
■Bb  vefsotile  .  .  .  re- 
peoted  tests 
.  show  life  in  ex- 

^  cess  of  1000 


A587  ...  24  volt.  400 
cycle  drive  .  .  .  tHe  phose 
of  closure  ond  breok 
^  is  held  to  close 
limits  for  inter- 
changeable  use 
os  either  mod- 


A580 


MIDDLE  RIVER,  BALTIMORE  )0.  MD. 


SEIENIUM  RECTIEIERS 

Peifoimance 


Backtalk 


This  defiartment  is  oprr* 
ate<l  as  an  open  forum 
where  our  readers  may 
discuss  problems  of  the 
eleetrcmies  industry  or 
eomment  upon  articles 
which  ELECTRONICS 
■^has  published. 


High  Frequency 
Measurements 

I)E.\R  Sirs: 

The  kollowing  has  reference  to  a 
review  of  my  book,  “Hiprh  Fre- 
([uency  Mea.siirements”,  second  edi¬ 
tion,  in  the  September  1951  issue  of 
Electronics,  bejrinninp  on  page 
152. 

To  keep  this  reply  short  and  to 
the  point,  quotations  are  jriven  of 
the  preface  of  the  second  edition,  in 
order  to  brinjr  out  pertinent  claims 
of  the  text  and  its  purpose. 

The  claims  are  repeated  literally 
and  marked  by  capital  letters  so 
that  they  can  be  readily  referred  to, 
where  Mr.  M.  T.  Lebenbaum  and 
his  partner  Mr.  F.  H.  Rockett  apree 
and  differ. 

The  IRE  list  shows  that  Mr. 
Lebenbaum  is  associated  with  the 
Institute  since  1942  and  his  partner 
since  194.'?.  This  means  that  the  re¬ 
viewers  are  probably  enpaped  with 
electronics  since  about  1942.  They 
have  therefore  the  courape  and 
boldness  of  opinion,  as  far  as  their 
hiphly  specialized  practical  experi¬ 
ence  poes.  The  author  has  special¬ 
ized  in  the  radio  profession,  mostly 
experimentinp  on  the  laboratory 
bench,  ever  since  praduation  and 
written  radio  books  on  and  off,  in 
spare  hours,  when  requested  to  do 
so.  The  author  was  always  fortunate 
that  publishers  in  the  USA  and 
abroad  were  cnnseri-atire  orpaniza- 
tions  who  screen  a  manuscript  by 
parties  who  have  mature  judpment 
and  vision  as  to  intrinsic  values  of 
a  book  and  economic  factors  which 
play  a  part  in  these  daiis,  where  no 
one  knows  the  answers  of  tomorrow. 
The  author  can  assure  any  reader 
that  wise  judpment  was  exercised 
before  pivinp  the  po-ahead  sipnal  to 
(Conlinocd  04  poge  326) 


is  no  accident 


After  all,  there  can  be  but  one  standard  of 
quality  for  Selenium  Rectifiers. ..the  high¬ 
est.  No  matter  how  high  the  quality  of  the 
other  component  parts  of  the  unit  requir¬ 
ing  a  Selenium  Rectifier. ..or  how  skill¬ 
fully  that  unit  is  designed  and  engineered 
...if  the  Rectifier  fails,  the  unit  is  useless. 

We  specialize  exclusively  in  the  design 
and  manufacture  of  Selenium  Rectifiers 
of  top  quality  for  peak  performance.  W'e 
cooperate  closely  with  your  Engineers  in 
developing  units  to  meet  their  require¬ 
ments  as  to  dimensions,  weight,  capacity 
and  application.  Your  inquiry  is  invited. 


TYPE  V-HF  SERIES 

S  MIlllAMrEatS  DC 


Clrruit-Half-Wavo.  In  fl/lH"  OD  Phonolir  Tube 
with  ferrule  at  each  end  for  insertion  in  Fuse 
Clips.  Overall  length  vanes  to  9"  Uepi'nding  on 
the  DC  output  voltage  rating. 


PARTIAL  LIST  OF  TYPE  V-HF  SERIES 
RECTIFIERS  AVAILABLE 

OC  Output 
Voltage 

40 


Rectifier 
Port  No. 
V2HF 
V4HF 
V10HF 
V30NF 


Rectifier 
Port  No. 
V40HF 
V7SHF 
V12SHP 
V200HF 


TYPE  Y-HP  SERIES 

11  MILIIAMPERES  DC 


Clrcult-Half-Wave.  In  9/16"  phenolic  tube  with 
pigtail  leads.  The  overall  length  of  rectifiers  in 
this  senes  varies  up  to  9".  depending  on  the  DC 
output  voltage  rating. 


PARTIAL  LIST  OF  Y-HP  SERIES 
RECTIFIERS  AVAILABLE 

OC  Output  F 

Voltoge  P 

1000 

2000  ' 

3000 
4000 


OC  Output 
Voltage 
20 
60 
100 
400 


Rectifier 
Part  No. 
Y1HP 
V3MP 
Y5HP 
Y20HP 


We  monufocture  over  500  f/pes  of  Rectifiers 
for  Special  Requirements.  Write  for  further  data 
and  literature 


RECTIFIER  CORPORATION 

6809  S.  VICTORIA  AVE  •  LOS  ANGELES  43 
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Send  for  the  CALNEVAR  CATALOG  of 
the  new  "DeMornoy-Bonordi"  Standard 
Microwave  Equipment.  Please  forward 
your  request  on  company  letterhead. 


CALNEVAR 


PRECISION 

STANDING 

WAVE 

DETECTOR 


COMPANY 


IMPEDANCE  MEASUREMENTS 

from  2,600  to  90,000  Mc/s 

It  is  now  possible  to  obtain  standard  components 
from  the  new  DeMornay-Bonardi  line  of  Microwave 
System  Components  and  Laboratory  Instruments,  in 
every  frequency  band,  to  provide  a  solution  to  the  most 
exacting  and  diversified  "plumbing"  requirements. 
Mechanical  design  and  construction  of  this  equipment 
insures  maximum  accuracy  and  reliability  of  measure¬ 
ment  by  elimination  of  errors  normally  caused  by 
backlash,  mechanical  wear,  friction  and  temperature 
variations. 

Electrical  design  provides  for  uniformly  efficient 
operation  over  the  entire  band  of  frequencies  allo¬ 
cated  to  each  waveguide  size,  and  re-settability  char¬ 
acteristics  are  consistently  accurate  at  all  times. 


BONARDI 


DtMORNAY 


DESIGNED  FOR  HIGHER 
STANDARDS  OF  .i 

PERFORMANCE 
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NOW  AVAILABLE  - 


TBA*»S- 
MlTTEfi 
IN  KSI 


FIG.  1— Block  diaqram  oi  tynchionliod- 
pulie  lystem  oi  irequency  meaiuromont 


narrow-liaiul  (20-kc  channels) 
transmitter  is  twelve  so  that  the 
measurements  can  be  made  in  the 
2.4-to-l  me  ranjre.  The  channel 
separation  will  also  be  divided  by  a 
factor  of  twelve  which  makes  the 
separation  ecpial  to  cycles  at 

the  oscillator  freejuency.  The  repe¬ 
tition  rate  of  the  reference  multi¬ 
vibrator  will  be  this  frequency  and 
the  harmonics  need  only  be  usable 
through  I  me. 

Since  10  kc  is  a  standard  output 
of  most  primary  or  secondary  fre- 
<iuency  standards,  it  becomes  a 
simple  matter  to  prenerate  the  3.2-kc 
pulse  rate  by  a  2-to-l  multivibrator 
tritr^ered  by  the  frequency  stand¬ 
ard.  The  actual  circuit  consists  of 
a  sync  buffer,  the  3-to-l  multivibra¬ 
tor  and  a  series  of  three  tubes 
which  shape  the  multivibrator  wave 
into  a  narrow  pulse  of  about  0.2 
;xsec  width.  The  pulses  are  then 
carried  over  coaxial  line  to  the 
various  test  positions. 

A  factor  to  be  considered  at  this 
point  is  the  width  of  the  pulse.  Ex¬ 
amination  of  the  equation  of  a  rec- 
tanjrular  wave  shows  that  the  har¬ 
monics  are  distributed  alonj?  the 
frequency  axis  as  shown  in  Fip.  2, 
where  the  length  of  the  vertical 
lines  represents  the  relative  ampli¬ 
tude  of  the  harmonics.  As  seen 
from  this  sketch  they  pass  through 
null  points  at  frequencies  of  1//’, 
2/P,  3  P,  etc.,  where  P  is  the 
pulse  width  in  .seconds.  Since  the 


PREPAR^NESS 

PRODUCTION 


FREOUCNCY 


ELECTROMAX 


Dependable  temperature  control  to  WOOF 


Cennectipn  between  the  in¬ 
strument  and  its  primory 
element  (o  Thermehm  tem- 
peroture  detectorl  is  wire 
,  .  •  net  tubing.  Con  be  ony 
length  witheut  affecting  oc- 
curocy  er  dependobility. 


ELKCTRf)MAx  Controllers  give  modern  electronic 
regulation  to  thousands  of  iuijK)rtant  manu¬ 
facturing  pnKCsses.  In  any  application  up  to 
1000  F  they  exactly  fill  the  hill  for  non-recording 
controllers  of  outstanding  de|)eu(lahility. 

Idectromax  has  the  sensitivity,  accuracy  and  de¬ 
pendability  of  its  big  brother  Speedomax  Recording 
Controller.  Likewise,  it  is  not  affected  by  vibration 
or  building  tremors  . . .  can  even  l)e  mounted  on  the 
frame  of  a  molding  press.  The  instrument  needs 
almost  no  attention,  because  it  has  only  one  moving 
part  ...  a  covered  plug-in  tyj)e  relay.  There’s 
usually  no  need  to  oi)en  the  instrument  d(K)r  for 
months  at  a  time. 

Klectromax  Control  is  available  to  provide  any  one 
of  three  control  actions.  For  the  more  simple  proc¬ 
ess  requirements,  on-off  or  two  position  control  is 
usually  used.  For  i)rocesscs  requiring  control 
within  unusually  close  limits,  two  different  types 
of  proiKirtional  control  are  available  .  .  .  Position- 
Adjusting  Type  and  Duration- Ad  justing  Tyjie. 
.'Ml  three  tyi)es  of  control  action  can  lie  ajjplied  to 
electric,  steam  or  fuel  heating. 


F'or  further  information,  write  our  nearest  office, 
or  497**  Stenton  Ave.,  Phila.  44,  Penna. 


Jrl  Ad  ND47(2) 


LEEDS  &  NORTHRUP  CO. 
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-OR  ANY  OTHER 


American  Time  Products^  Inc. 

580  Fifih  Avemue  New  York  19,  N.  Y. 


MANUFACTURINe  UNDER  FATENTS  OF  WESTERN  ELECTRIC  CO. 


FROM  40  TO  20,000  CYCLES 

CONSERVATIVE  ACCURACY  UNDER  USUAL  CONDITIONS 

1  PART  IN  100,000— (-001%) 


Have  you  a  need  lor  any  specific 
number  of  cycles  in  precision 
frequencies? 

Con  a  source  of  such  frequency 
solve  your  design  problem  or  in¬ 
crease  its  factor  of  safety? 

Hove  you  a  system  that  requires 
great  accuracy,  stability  and  de¬ 
pendability? 

The  frequencies  shown  at  the  top 
of  the  page  ore  but  a  few  among 
himdreds  furnished  for  precision 
application  in  industries,  labora¬ 
tories  and  Government  deport¬ 
ments. 


CALIBRATED  AGAINST  A  STANDARD 
ACCURATE  TO  I  PART  IN  It-MIUION 

The  batic  unit  of  this  fnquMey 
sfandard  h  an  electronically 
driven  fork, — temperature  com¬ 
pensated  and  hermetically 
sealed  against  changes  of 
humidity  and  barometric  pres¬ 
sure.  Through  its  use,  any  fre¬ 
quency  or  multi-frequencies  be¬ 
tween  40  and  20,000,  fractional 
or  otherwise,  aro  obtainable. 


OUR  ENGINEERS 
ARE  AVAILABLE 
TO  COOPERATE 
ON  ANY  PROBLEM 


ALLOTMENT! 

conser'^e  nImiR'^'- 

SpCClW  (-ORt 

Ihe  new  nitWe 

,,,  Gene.n!Ce.o^^^,.,^, 

""“'"'‘■T  c.o.oc.e.-''- 
"“'"‘"''V  <ree  0<  n'cVe»  'i^  ^^hsHuT'On 

"  ^"',offI>cn'W  ,i,aoC3es  T°'^' 

r:  n^ode  -<hoo.  “7  ,oWc  des,9- 
:  ..a.lable  on  REO 


—  for  more  efficient  TV  core  coi^ponenjs 

The  successful  development  and  timely  la^e  scale  pro¬ 
duction  of  Ferramics,  to  high  quality  standards,  iay 
General  Ceramics  and  Steatite  Corporatihn,  quickly  ^ed 
to  industry  wide  use  of  this  remarkable  material  for  T-V 
Sweep  Circuits,  f  i 

Both  in  the  field  of  commercial  and^fnilitary  electrynics, 
many  new  applications  for  Ferraratcs  are  being  found. 
We  would  welcome  an  opportunity  to  tell  you  morembout 
the  possible  uses  of  Ferramics  fdr  your  particular 'needs. 
The  parts  shown  are  designed  particularly  for  T-V  sweep 
circuits.  Other  Ferramics  are^vailable  in  a  wide  ^nge  of 
oHontoH  specific  problcms.  / 

'  / 

/ 

I 


FERRAMIC  DEFLECTION  YOKES  AND  TUNING  SLUGS 


r/io 


MAKERS  OF  STEATITE,  TITANATES,  ZIRCON  PORCELAIN,  FERRAMICS,  LIGHT  DUTY  REFRACTORIES,  CHEMICAL  STONEWARE,  IMPERVIOUS  GRAPHITE 
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TUBES  AT  WORK 


(continiifd) 


4N  approved  (3303'1) 


maximum  range  of  frequencies 
measured  by  this  equipment  is 
about  four  me,  a  pulse  width  of  0.2 
;j..sec.  was  chosen  to  place  the  first 
null  at  five  me.  The  amplitude  of 
the  harmonics  then  will  not  vary 
greatly  over  the  2.5-to-4  me  range. 

The  mixer  unit  which  is  included 
in  each  te.st  setup,  Fig.  3,  is  used 
to  beat  together  the  transmitter 
crystal  frequency  and  the  proper 
harmonics  of  the  3.3-kc  pulse.  It 
consists  of  four  basic  sections;  a 
tunable  r-f  amplifier,  a  pulse-har¬ 
monic  amplifier,  a  highly  selective 
a-f  amplifier  and  the  mixer  stage 
it.self.  The  r-f  atnplifier  tunes  from 
1.2  to  4.2  me  which  covers  the  range 
of  both  narrow-band  and  wide-band 
crystal  oscillators.  It’s  primary 
purpose  is  to  filter  the  signal  from 
the  oscillator  so  that  only  the 
fundamental  reaches  the  mixer 
tube.  The  tuned  amplifier  is  iso¬ 
lated  from  the  mixer  by  a  6AQ5 


Hundreds  of  thousands  of  r-b-m 

telephone  type  relays  saw  Govern¬ 
ment  service  in  World  War  II.  Now  most 
of  these  relays  are  available  in  hermet¬ 
ically  sealed  enclosures  desi^Iiied  to  meet 
AN  specifications. 

R-B-M  hermetically  sealed  telephone 
tvpe  relavs  are  available  in  contact  forms 
u[t  to  and  including  4-pole,  double  throw, 
3  ampere,  28  Volts  I).' C.' construction. 
Also  10  ampere  rating  up  to  and  includ¬ 
ing  2-pole  double  throw  at  28  V'^olts  D.(i. 
All  relays  available  with  approved  AN 
plug  connector,  or  with  solder  connections. 

Wtiat  is  YOliK  hermetically 
sealed  relay  retjuiremeiit?  K-B-M  is  developing 
new  and  smaller  relays  to  meet  Armed  Servit.'es 
requirements.  Perhaps  one  of  these  will  solve 
your  problems.  Write  giving  complete  relay 
specifications,  application,  quantity  and  AN 
specifications  applying,  .\ddress  Dept.  l-ll. 


AN  opproved  ^3304-?) 


FIG.  3 — Transmitter  test  setup 


cathode-follower  stage  to  prevent 
the  oscillator  injector  grid  of  the 
6BE6  mixer  from  loading  the  tuned 
amplifier.  The  harmonics  of  the 
3.3-kc  pulse  are  amplified  by  a 
broadly  resonant  amplifier  which  is 
fix-tuned  to  about  four  me  for  nar¬ 
row-band  sets.  As  seen  in  Fig.  2, 
the  harmonics  of  the  pulse  fall  off 
in  amplitude  from  2.5  to  4  me.  How¬ 
ever,  the  gain  of  the  amplifier  is  in¬ 
creased  over  this  range  so  that  the 
harmonics  reaching  the  mixer  have 
about  the  same  amplitude. 

Whether  by  design  or  not,  the 
channel  frequencies  fall  exactly  in 
the  middle  of  two  adjacent  harmon¬ 
ics  of  3.3  kc.  For  example,  on  the 
first  channel  used,  2,548,333  cycles 


R-B-M  Production  and  Enffi* 
neerins  facilities  in  two  plants, 
located  in  different  states,  (over 
a  quarter  million  square  feet), 
can  assist  you  in  the  develop* 
ment  and  production  of  special 
electro-magnetic  devices  for 
Armed  Services  application. 


R-B-M  DIVISION 
ESSEX  WIRE  CORP. 


Logansport,  Indiana 
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Accurate  and  easily  assembled  deflection-yoke 
half  spools  for  TV  tubes.  Molded  of 
phenolict  to  close  tolerances,  with  thin, 
warp-free  walls  and  rims.  Permit  precise 
control  of  electron  stream,  resist  high  voltages. 
Molded  by  Shaw  Insulator  Co.,  Irvington 


The  housing*  base*  and  hondle  of  this 
glycol  vaporizer  are  always  comfortable  to 
the  touch  because  of  the  low  thermal 
conductibility  of  the  Bakelitb  general-purpose 
phenolic  material  from  which  they  are  produced. 
Excellent  electrical  insulating  qualities  and 
lasting  fine  appearance  are  other  features. 


Low  loss.  Plug-in  electronic 
components  with  phenolic  bases 
of  high  dielectric  strength,  and 
coil  forms  made  of  Synthane  Corp.'s 
phenolic  laminated  tubing,  cost  less 
to  make  and  replace,  withstand 
vibration,  humidity.  Base  plugs 
molded  by  American  Phenolic 
Corp.,  Chicago  50,  111. 


BAKELI7E  PHENOLIC  PLASTICS  WHIP  THE  PROBLEMS! 


High  stresses  are  set  up  by  wide 
differences  in  expansion  coefRcients  of 
brass  inserts  and  phenolics,  and  by  mold 
shrinkage.  Yet  not  one  of  these 
distributor  blocks  and  collector  plates^ 
has  ever  cracked.  Molder:  Scintilla 
Magneto  Div.,  Bendix  Aviation  Corp., 
Sidney,  N.  Y. 


thermal  conductivity  are  a  few  of 
the  features  gained  through  use  of 
this  material. 

Although  your  “problem”  is  dif¬ 
ferent,  there  may  be  a  Bakelite 
Phenolic  Plastic  for  your  exacting 
specifications  —  to  lower  costs,  im¬ 
prove  quality,  increase  sales.  Let  us 
know  your  needs.  Write  Dept.  CT-47. 


Born  to  take  a  beating,  these  four 
products  take  it  and  like  it  .  . .  be¬ 
cause  they  all  use  Bakelite  Phe¬ 
nolic  Plastics. 

Available  in  many  grades  for  a 
number  of  specific  electrical  appli¬ 
cations,  Bakelite  Phenolics  pro¬ 
vide  easy,  fast  moldability,  smooth 
surfaces,  and  resistance  to  moisture, 
chemicals,  oils,  greases,  temperature 
changes,  vibration  and  strain. 

Thus,  Bakelite  heat  and  impact 
resistant  phenolic  BM-250  is  the 
base  material  for  distributor  blocks 
and  collector  plates  of  the  new  low- 
tension  ignition  system  for  high 
power  aircraft  engines.  The  mate¬ 
rial  resists  the  extreme  expansion 
stresses  of  temperatures  changing 
from  minus  65  to  plus  250  deg.  F. 

Bakelite  “low-loss”  phenolic 


BM-16981  is  employed  by  Dietz 
Design  &  Mfg.  Co.  for  their  “Desco” 
plug-in  assemblies,  designed  for  easy 
stud  mounting  of  coils,  relays,  fil¬ 
ters,  and  crystals.  The  material  pro¬ 
vides  excellent  electrical  insulating 
characteristics  for  high-frequency 
service,  even  under  humid  condi¬ 
tions. 

Bakelite  general-purpose  phe¬ 
nolic  BM-17849  provides  the  crit¬ 
ically  accurate  dimensions  required 
in  the  deflection-yoke  half  spools  for 
RCA  television  picture  tubes.  A 
Bakelite  general-purpose  phenolic 
is  used  also  for  the  sturdy,  handsome 
base,  cover,  and  handle  of  the  “Rex” 
Glycolator  made  by  the  Iron  City 
Chemical  Company  for  sick  room 
and  hospital  service.  Permanence  of 
finish,  electrical  resistivity,  and  low 


BAKELITE  COMPANY 

A  OiViiion  of 

Union  Carbldo  and  Carbon  Corporation 
30  East  42n<l  StrMt,  N«w  York  17,  N.  Y. 
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VOLTS 


CAUTION 


y^nere  is  no  more  useful 

J  «. 

and  defyendaljle  insirument  made 

m  me  MAN  WHO  TAKES  PRIDE  IN  HIS  WORK 


ONLY  $39.50  AT  YOUR  DISTRIBUTORS 

Prices  Subject  to  Change 
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#  Tell  ns  your  wire  problems  and  requirements.  One 
researrh,  ensineerinK  and  production  facilities  are  at  your 
disposal.  Let  us  quote! 


custom  drawn 
custom  insulated 
custom  spooled 

to  your  most  exacting 
requirements 


yea*’®  (1901  - 1951)  we  have 
y-y  specialized  in  “Fine  Wire  Made  Finer.”  That  is 
why  Iludson-W'insted  fine  wires  are  the  first  choice  of 
electrical,  radio,  television  and  electronic  manufacturers 
whose  products  are  noted  for  performance,  reliability  and 
long  life. 

So  just  specify  the  electrical  properties,  flexibility,  tensile 
strength,  laying  speed,  uniformity  and  other  characteristics 
you  must  have.  Our  Hudson  and  Winsted  Divisions  will 
meet  and  maintain  your  specifications. 
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ad  moA  od  4f044A  ielefJiOHA 


ATLANTA  5,  GEORGIA 

I.  M.  Cartwright  &  Son 
1145  Peachtree  Street  N.  E. 
Phone:  HEmlock  6161 

BOSTON  9,  MASSACHUSETTS 
Harold  A.  Chamberlin 
31  Milk  Street 
Phone:  HUtbard  2-7022 

DALLAS  1,  TEXAS 

I.  Y.  Schoonmaker  Co. 

2011  Cedar  Springs 
Phone:  STerling  3335 

DETROIT  24,  MICHIGAN 
Fred  I.  Stevens 
15324  Mack  Avenue 
Phone:  TUxedo  1-2277  - 

FORT  WAYNE  2,  INDIANA 
Southern  Sales  Co. 

1135  Lincoln  Tower 
Phone:  ANfhony  5278 

HADDONFIELD,  NEW  JERSEY 
Ray  T.  Schottenberg 
152  Merion  Avenue 
Phone:  9-6347 


KANSAS  CITY  8,  MISSOURI 
F.  C.  Somers  &  Co. 

18th  and  Grand  Avenue 
Phone :  lAckson  0791 

LOS  ANGELES  64,  CALIFORNIA 
W.  Bert  Knight  Co. 

10373  W.  Pico  Blvd. 

Phone:  BRadsbaw  2-5647 

MEMPHIS  4,  TENNESSEE 

I.  M.  Cartwright  &  Son 
1336  Madison  Avenue 
Phone:  2-1914 

NEW  YORK  7,  NEW  YORK 
Perry  Saftler  Associates 

•  53  Park  Place 

Phone  :  REctor  2-5334 

PITTSBURGH  19,  PENNSYLVANIA 
Tanner  &  Covert 
600  Grant  Street 
Phone:  COurt  0131 

PORTLAND  4,  OREGON 
Dale  G.  Weber 
234  Sherlock  Building 
Phone:  AT  water  5403 


WASHINGTON  16,  D.  C. 

I.  Fred  Whitehead 

5403  Massachusetts  Ave.  N.  W. 

Phone:  Wisconsin  9176 

Long-lived  Los  Gatos  Brand  tubes  are  setting  new  perfor¬ 
mance  records  in  transmitting,  rectifying,  and  industrial 
applications.  Check  with  your  Los  Gatos  representative. 


Ltuiis « unyfiiiaii,  lac. 

LOS  GATOS  CALIFORNIA 


TUBES  AT  WORK  (continued) 

is  oxactly  midway  between  the 
Ttilth  and  76.5th  harmonics.  There¬ 
fore  two  beats  of  the  same  fre- 
(luency  are  produced  and  are  each 
1,6675  cycles.  In  the  mi-xinj?  process 
many  spurious  responses  are  Ken- 
erated  and  it  is  necessary  to  include 
a  selective  amplifier  following  the 
mixer.  The  stage  has  the  response 
curve  as  shown  in  Fig.  4  so  that 
only  the  beats  within  about  40 
cycles  of  1,667  will  be  passed.  After 
passing  through  this  section  the 
1,667-cycle  beat  signal  is  fed  via  a 
cathode  follower  (t  r2.\T7)  to  the 
vertical  input  of  a  scope. 

If  a  known  frequency  of  1,6665 
cycles  is  applied  to  the  horizontal 
input  of  the  scope,  a  stationary 
circle  or  ellipse  will  appear  when 
the  transmitter  crystal  oscillator  is 
set  on  channel.  The  1,6665  cycle 
signal  is  also  derived  from  the  fre¬ 
quency  standard  for  high  stability. 
This  comparison  signal  is  gener¬ 
ated  by  a  unit  which  supplies  sig¬ 
nals  for  both  narrow  and  wide-band 
30-to-50  me  equipment  and  two 
comparison  signals  for  the  152-to- 
174  me  equipment.  The  unit  takes 
a  10-kc  trigger  from  the  fre(iuency 
I  standard  and  by  a  series  of  count¬ 
ing  multivibrators  produces  1,6665 
cycles  for  narrow-band  30-to-.5’(> 
I  me  equipment ;  8.33  cycles  for 

wide  band  30-to-50  me  equip- 
!  ment  and  417  cycles  and  1,250 
cycles  for  152-174  me  equipment. 

I  The  rectangular  waveforms  from 
the  multivibrators  are  filtered  by  a 
series  of  R-C  sections  so  that  a 
reasonably  good  sine  wave  is  pro- 
I  duced.  This  sine  wave,  which  has 


FIG.  4  -Reiponxe  of  selective  amplUier 
in  mixer  unit  tor  norrow-band  operation 
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SiNO  COUPON  TODAY  FOR  COMPLiTE  I  N  F  O.R  M  A  T  I  O  N 


KINNEY  MANUFACTURING  CO. 

356S  WASHINGTON  ST.,  ROSTON  30,  MASS. 
G*ntfem«n: 

Pleaie  tend  llluilraNd  BulUfin  V45.  We  are 
interested  in; 

Vacuum  exhausting  CD  Vacuum  distillation 
CD  Vacuum  cooting  CD  Vacuum  metallurgy 
CD  Vacuum  dehydrotion 


More  vacuum  processes  depend  on  this  "vacuum 
powerhouse"  than  on  any  other  type  or  make  of 
pump.  More  new  developments  —  new  products,  new 
improvements  in  old  products  —  are  made  possible 
and  practical  by  this  pump.  Every  day,  more  and 
more  engineers  use  this  pump  to  make  their  vacuum 
dreams  come  true  —  in  the  laboratory,  the  pilot 
plant,  the  production  line. 

Have  you  looked  into  Kinney  Vacuum  Pumps?  Da 
it  today  —  just  fill  out  and  mail  the  coupon.  KINNEY 


Look  into  KINNEY 
VACUUM  PUMPS 


FORIIGN  RIPRESINTATIViS:  General  Engineering  Co.  (Rod- 
cliffe)  Ltd.,  Station  Worki,  Bury  Rood,  Rodcliffe,  loncothire, 
England  *  Horrocks,  Roxburgh  Pty.,  Ltd-,  Melbourne,  C.  I. 
Austrolio  *  W.  $.  Thomoft  &  Taylor  Pty.,  Ltd.,  Johonnesburg, 
Ljnion  of  South  Africo  *  Novelectric,  Ltd.,  Zurich,  Switxerlond 
*  C.I.R.E.,  Pioxzo  Cavour  25,  Rome,  Itoly. 


MANUFACTURING  CO.,  Boston  30,  Mass.  Repre¬ 
sentatives  in  New  York,  Chicago,  Cleveland,  Houston, 
New  Orleans,  Philadelphia,  Los  Angeles,  San  Fran¬ 
cisco,  Seattle. 
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I6S 


DISCAP 


A  MONEY-SAVING 

TO  REPLACE  MICA  AND 
TUBULAR  CERAMIC  CONDENSERS 


With  th«  expanding  defense  program  rcLjuiring 
a  larger  share  of  available  mica  and  tubular  cer¬ 
amic  condensers,  several  of  the  larger  TV  manu¬ 
facturers  are  replacing  many  of  these  items  vrith 
RMC  DISCAPS. 

Novr,  at  a  substantial  saving  in  cost,  RMC  offers 
TV  producers  a  DISCAP  rated  at  600  V.D.C.  which 
is  readily  available  in  quantity  and  in  a  capacity 
range  between  5  MMF  and  2000  MMF.  And,  in 
addition,  DISCAPS  provide  greater  mechanical 
strength  with  small. size  for  speedy  production 
line  assembly. 

•  This  is  the  time  to  check  on  the  advantages  of 
using  RMC  DISCAPS.  If  you  will  advise  us  of  the 
capacities  required  we  will  quote  prices  and  sup¬ 
ply  samples  for  your  consideration. 


You  can  rely  on  RMC  ne  pr«Mliu*e 

llie  roiiipl(*le  <*<»n<len!^er  inrliidinK  the  (lieler> 
trie  eleiiienl.  KMll  t’finlrol  of  all  pro(ltH'tM>n 
pha<«e«t  >utir  ciiuraiitee  of  f|iialily  and 
trouble-free  operation.  Kvery  DISfi.AP 
100%  tested  f<»r  I'apaeity,  leakage  re^ihtanee 
and  breakdown. 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  3325  N.  Californio  Ave.,  Chicago  18,  III. 


FACTORIIS  AT  CHICAGO,  ILL.  AND  ATTICA.  IND. 


Two  RMC  Hants  Devoted  Exclusively  to  Ceramic  Condensers 


► 

DISCAP 

CIRAMIC 

CONDENSERS 
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WIREMAKER  FOR  INDUSTRY 


ELECTRONICS  — No*embef,  195/ 


CORDITIS-PREE  CORDS  BY.,, 


WRITE:  Belden  Manufacturing  Co. 
4625  West  Van  Buren  Street 
Chicago  44.  Illinois 


1.  lx>w  Installation  Cost 

2.  Lx)w  Inspection  Cost 

3.  Fewer  Rejects 

4.  Less  Returned  Goods 
3.  Less  Failures  in  Service 
6.  Satisfied  Customers 


0 


(continued) 


FIG.  S— Relation  of  channeli  at  otcil- 
lator  irequency  to  3-1/3-kc  harmonici 
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an  amplitude  of  one  volt,  is  sent 
over  shielded  line  to  the  30-to-50 
me  transmitter  test  setups  and  the 
horizontal  input  of  the  scopes 
through  a  sipnal  switch  box. 

In  a  typical  frequency  check,  the 
customer’s  crystal  is  pluRKert  into 
the  holder  and  power  applied  to  the 
transmitter.  A  probe  from  the 
mixer  picks  off  the  si^rnal  from  the 
crystal  oscillator  and  the  r-f  ampli¬ 
fier  is  tuned  to  this  frequency.  A 
milliameter  in  the  mixer  grid  re¬ 
turn  indicates  proper  tuning  along 
with  the  dial  calibration  on  the 
mixer.  The  oscillator  trimmer  is  ro¬ 
tated  until  the  trace  on  the  scope 
exjvands  vertically.  This  indicates 
the  beat  is  within  .30  or  40  cycles  of 
the  correct  value,  the  pass  band  of 
the  selective  amplifier.  The  trim¬ 
mer  is  then  rotated  very  slowly  un¬ 
til  a  circle  or  ellipse  appears  on  the 
scope,  indicating  on  channel. 

In  order  to  check  the  local-oscil¬ 
lator — discriminator  alignment  in 
the  receiver  it  is  necessary  to  have 
a  standard  reference  frequency 
every  40  kc  throughout  the  .30-to-.50 
me  band.  These  frequencies  are 
produced  as  harmonics  of  a  very 
narrow  pulse,  the  repetition  rate  of 
which  is  controlled  by  the  fre- 
(piency  standard.  On  first  thought 
it  seems  that  this  repetition  rate 
should  be  40  kc.  However,  the  har¬ 
monics  of  40  kc  fall  directly  in  the 
middle  of  the  channels  as  noted  be¬ 
fore,  see  Fig.  5.  Therefore,  a  20-kc 
repetition  rate  is  used  and  every 
other  harmonic  falls  on  a  channel. 

The  first  attempt  to  generate  the 
20-kc  pulse  was  to  multiply  the 
10-kc  output  of  the  frequency 
standard  in  a  conventional  tuned- 
mtdtiplier  stage.  Experiment  with 
(his  method  brought  to  light  that 
I  the  ])hase  jitter  was  so  great  as  to 


NARROW  BAND 
CHAN  StPARATlOM-^^ 


3. 35 3 -CPS 
harmonics- 

j-*P|RST 
CHANNELS'  1 


To  tailor  a  wave  more  accurately... 


It's  a  recognized  principle  that  the  smaller,  more 
compact  the  pulse  transformer,  the  more  acceptable 
will  be  the  shape  of  the  output  wave.  That’s  where 
Westinghouse  transformer  engineering  can  offer  great¬ 
er  advantages  to  the  designer  of  electronic  circuits. 
In  pulse  transformers  like  the  one  above,  for  exam¬ 
ple,  Westinghouse  is  able  to  produce  a  smaller,  lighter, 
better  performing  transformer  by  using  a  two-piece 
HIFERSIL®  type  C  core  wound  from  one  mil  thick 
material.  Insulation  applied  depends  upon  actual 
requirements  .  .  .  for  instance,  Fosterite*  insulation 
on  open-type  transformers  for  adverse  atmospheric 
conditions;  silicone  oil  for  high-temperature  applica¬ 
tions.  But  with  an  initial  advantage  on  core  size,  and 
corresponding  reduction  in  coils,  the  compactness  of 


Westinghouse  Pulse  Transformers  assures  better  wave 
shape,  plus  saving  in  both  size  and  weight. 

If  size,  weight,  performance  or  quantity  production 
have  any  bearing  on  your  transformer  problem  call 
your  Westinghouse  representative.  For  many  applica¬ 
tions,  standardized  designs  are  available  at  substantial 
savings.  Westinghouse  Electric  (Corporation,  Specialty 
Transformer  Department,  Sharon,  Pa,  j-’06ii 


TRANSFORMERS 


...If  ff^ 

lOuse 
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The  UCIIVITE  CO. 

Newtonville  60,  Mass. 

Division  of  United -Carr  Fastener  Corp. 


lELII 


Solved 


with 


EASIER  •  FASTER  •  BETTER 

Potter  &  Brumfield’s 


A, 


ON-THE'JOB  Engineering  Service 

SALES  OFFICES  IN  PRINCIPAL  CITIES 


IN  these  days,  when  you  must  dcsii»n  undei 
pressure  of  time  anil  the  handicap  of  avail¬ 
ability  .  .  .  you  need  fast,  competent  "on-the- 
job"  help  to  get  over  the  rough  spots.  Oil 
the  nearest  Potter  &  Brumfield  Sales  &  I'.ngi- 
neering  Office.  Conveniently  Uicated  through¬ 
out  the  country,  these  offices  are  staffed  with 
well-trained,  competent  electrical  engineers 
.  .  .  men  thoroughly  qualified  to  assist  you  in 
development  problems  and  in  selecting  the 
ri^ht  relay  for  your  purptise. 

Many  relay  applications  tan  be  solved  m 
.several  different  ways.  By  using  the  knowl¬ 
edge  of  your  Potter  &  Brumfield  relay  en- 
gineei  you  are  assured  of  the  quickest  and 
most  practical  answer  to  your  problem. 


Address  Potter  &  Brumfield  in  the  Following  Cities: 

ALBANY  7,  NEW  YORK,  100  Slot*  SItmI.  Albany  S-363S 
ALEXANDRIA,  VIRGINIA,  123  N.  Foyait*  Siraal,  Tampla  I7IS 
ATLANTA  S,  GEORGIA,  103  MUI«r  BM*.,  Hamlack  6161 
BOSTON  16,  MASS.,  3S  Hanlingten  Avanwa,  Kanmora  6-S580 
BUFFALO  3,  NEW  YORK,  1124  Frudanlial  Bldg  ,  Mohawk  9322 
CEDAR  RAPIDS,  IOWA,  309  Guaronly  Bldg.,  Phonos  40S33 
CHICAGO  34,  ILLINOIS,  3352  N.  Caniral  Ava.,  Panteiola  6-6776 
ClRVaAND  IS,  OHIO,  1836  Euclid  Avanua,  Main  1-1286 
DALLAS  5,  TEXAS,  7323  Marquaha  Ava.,  Emaraon  6-6286 
DAYTON  3,  OHIO,  18  W.  MonumanI  Avanua,  Hamlock  9661 
DENVER  7,  COLORADO,  SS28  Ead  Colfax  Ava.,  Fraamont  3067 
DETROIT  3S,  MICHIGAN,  19481  Jamat  Couiana  H'way,  Varmonf  8-3460 
INDIANAPOLIS  I,  INDIANA,  2208  E.  Wathington  Siraal,  Markal  8SI7 
KANSAS  CITY  3,  MISSOURI,  1010  Poctar  Building,  Logon  9834 
LOS  ANGELES  6.  CALIFORNIA,  2330  W.  Illh  Si.,  Dunkirk  3-4197 
MEMPHIS,  TENNESSEE,  1336  Madison  Avanua,  Phono  3-1914 
MILWAUKEE  3,  WISCONSIN.  744  North  4lh  Siraaf,  Broadway  2-OSI7 
MINNEAPOLIS  17,  MINNESOTA,  S032  29th  Avanua,  South,  Draial  I89S 
NEW  YORK  16,  N.  Y.,  13  E.  40th  St.,  Murray  Hill  3-758S 
PHILADELPHIA.  PA  .  DREXEL  HILL,  3611  Barry  Ava.,  Claorbrook  9-0331 
PITTSBURGH  19,  PA.,  600  Grant  Straat,  Court  0131 
SAN  FRANCISCO  3,  CALIF.,  1234  Folsom  Straat,  Markat  1-4166 
ST.  LOUIS  S,  MISSOURI.  311  Connor  Building,  Porkviaw  7622 
SEATTLE  I,  WASHINGTON,  2317  Fourth  Ava.,  Main  3750 
SYRACUSE  1,  NEW  YORK,  P.  O.  Box  1224,  Boldwinsvilla  662 
TORONTO  13,  ONT.  CANADA,  3273  Danlorth  Avanua,  Oxford  1137 
VANCOUVER,  B  C.,  CANADA,  132  W.  Hastings  St.,  Pacific  3195 
WILMINGTON,  NORTH  CAROLINA,  4924  Olaondar  Driva,  Phona:  5749 
EXPORT;  ROCKE  INTERNATIONAL  CORPORATION 

13  East  40lh  Siraal  •  Naw  York  16,  N.  Y.,  U.  S.  A. 

Phona:  Murray  Hill  9-0200  *  Cobla  Addrass  ARLAB 


PRINCETON,  INDIANA  V  Phone  1208 


Standard  P  &  B  Relays  are  Available  at 
Your  Local  Electronics  Parts  Distributor 
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SANGAMO 

PAPER 

CAPACITORS 


Sangamo  Type  60  Capacitors 


You’re  right  when  you  specify  Sangamo  Type  62  and  64 
Pa|ier  Capacitors  for  use  where  exceptionally  small  filter 
capacitors  are  required  for  aircraft,  guided  missile  work,  or 
similar  applications. 

These  capacitors  are  mineral  oil  impregnated  for  E  charac¬ 
teristic  and  assure  excellent  long  life  performance  at  tem¬ 
peratures  from  55°  C  to  -|-85°  C.  Types  62  and  64  capaci¬ 
tors  are  smaller  than  the  size  requirements  of  joint  Army 
and  Navy  Specification  JAN-C-25,  CP  60  Series.  They  are 
hermetically  sealed  in  seamless  drawn  steel  cases.  Non¬ 
magnetic  copper  or  brass  cases  can  be  supplied  if  desired. 

Full  information  on  these,  and  many  other  types  of 
Sangamo  Paper  Capacitors,  is  given  in  Catalog  No.  832. 
Write  for  your  copy. 


•M  •He  ^ 


SJ,>JjSAMo 


IN  CANADA:  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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TUBES  AT  WORK 


make  the  system  unstable.  This  jit¬ 
ter  can  be  most  easily  explained  by 
referring  to  Fig.  6.  The  time  be¬ 
tween  the  first  and  third  maximum 
is  always  the  same  since  it  is  deter¬ 
mined  by  the  pul.se  from  the  fre¬ 
quency  standard.  However,  the 
exact  time  when  the  second  maxi¬ 
mum  occurs  depends  on  the  tuning 
of  the  multiplier  tank.  If  the  unit 
is  slightly  inductive  or  capacitive 
the  phase  of  the  maximum  will 
change  and  cause  every  other  pulse 
to  be  displaced  from  its  true  center 
position  as  indicated  in  Fig.  6. 
Even  the  slighte.st  amount  of  phase 
shift  in  the  multiplier  tank  causes 
severe  amplitude  modulation  of  the 
high-order  harmonics  of  the  pulse, 
.so  great  that  it  cannot  be  removed 
by  the  limiters  in  the  receiver. 

The  solution  of  this  problem  was 
to  use  a  100-kc  standard  as  a  sync 
source  and  divide  down  to  20  kc 
with  a  multivibrator.  Here  a  sync 
pulse  initiates  every  20-kc  output 
pul.se  and  the  jitter  if  any,  is  un- 
noticeable.  The  output  of  the  5-to-l 
multivibrator  is  clipped  and  nar¬ 
rowed  into  a  O.l-iisec  pulse  of  about 
1  volt  amplitude  across  a  50-ohm 
line.  The  pul.se  is  fed  to  the  various 
receiver  test  positions  and  directly 
into  the  antenna  jack  of  the  mobile 
or  station  receiver.  Observing  the 
receiver  i-f  frequency  with  a  wide¬ 
band  oscillo.scope  shows  a  good  sine 
wave  free  of  any  jitter  or  modula¬ 
tion.  If  the  set  is  correctly  aligned, 
the  discriminator  output  voltage 
will  be  zero.  A  null  shifter  is  pro¬ 
vided  on  the  20-kc  pul.se  generator 
to  vary  the  pulse  width  slightly  and 
move  the  null  points  of  the  20-ke 
harmonics.  It  was  thought  this 
might  be  necessary  since  null  points 
of  a  O.l-asec  pulse  fall  at  .‘10,  40,  and 
50  me  in  the  usable  range.  However, 
practice  has  shown  that  the  har- 


This  (niptetor  at  Ford  h 
chocking  starting  motor  lam¬ 
inations  with  tho  Kodak  Con¬ 
tour  Projoctor,  Modol  M.  With 
dimonsionol  variations  in  tho 
ordor  of  .0001  *  soon  grtat- 
ly  mognifiod,  wtar  of  dies  is 
tosy  to  locate. 


uses  Kodak 
Contour  Projectors 
to  stondordiie 
inspection 


When  a  precision  pan  is  pro¬ 
duced  by  (he  hundreds  of  thou¬ 
sands,  often  in  widely  sepa¬ 
rated  plants,  inspection  be¬ 
comes  a  problem — not  only  in 
holding  tolerances  involved, 
but  in  making  sure  that  every  inspector  is  measuring  the  same 
dimensions  in  the  same  w-ay.  At  the  Ford  Motor  Co.,  the  Kodak 
Contour  Projector,  Model  II,  affords  an  ideal  solution. 

With  the  Kodak  Contour  Projector,  the  operator  simply  com¬ 
pares  an  enlarged  image  with  a  tolerance  chart  laid  on  the  bright 
14’  screen.  One  chart  and  an  appropriate  fixture  for  holding 
work  are  all  (hat’s  needed  for  complete  inspection.  A  number  of 
different  operators,  using  several  instruments,  will  inspect  parts 
to  identical  specifications. 

What’s  more,  fixtures  and  charts  are  easily  changed  to  inspect 
all  sorts  of  precision  parts,  whether  large  or  small,  at  magnifica¬ 
tions  up  to  lOOX.  Accessories  are  available  for  examination  of 
surface  details  or  deep  recesses,  and  for  projection  by  a  vertical 
light  beam. 

Fast,  accurate,  and  requiring  little  skill  to  operate,  the  Kodak 
Contour  Projector  may  well  be  the  answer  to  your  inspection  or 
measurement  problem.  It  will  pay  you  to  investigate.  For  com¬ 
plete  information,  write  to  Eastman  Kodak  Company,  Industrial 
Optical  Sales  Division,  Rochester  4,  N.  Y. 


-1 1 1 - lO-KC  SYNC 

.-/PHASE  JITTER  ON 
,  [-2N0"  maximum 


Ifyom  need  to  tett  Precision  spur  snd  helical 
gears  in  action,  write  for  information  ahoat 
Kodak  Conjn-Cage  instrnmentatton. 


•20-KC  PULSE 


FIG.  6  'Illustration  of  phase  jitter  in 
tuned  frequency  multiplier 
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OffuiM  U-  S-  Couit  Guard  Photo 


minanship . . . 


VC^hen  the  going  gets  roughs  the  safety  of  a 
ship  depends  largely  on  the  seamanship  of  its 
crew  and  the  g(K)d  judgment  of  its  officers.  To 
help  give  the  master  of  a  ship  full  data  on  con¬ 
ditions  contributing  to  the  situation  at  hand, 
extraordinary  new  electronic  devices  ferret  out 
underwater  information  of  great  value. 

The  Edo  Corporation  has  become  a  leader 
in  the  design,  development  and  manufacture 
of  many  of  these  new  underwater  detection 
devices  which  have  far  greater  accuracy,  range 
and  dependability  than  previously  thought 
possible. 

Edo  sonar  equipments  are  being  produced  in 
ever  increasing  quantities  to  help  give  ships 
of  the  United  States  Navy  better  underwater 
"eyes”  for  both  navigation  and  submarine 
detection. 


OVER  A  QUARTER  OF  A  CENTURY 

Edo's  emergence  as  a  leader  in  the  field  of  sonar 
development  is  the  result  of  more  than  a  quarter 
of  a  century  of  experience  in  the  marine  and  as  iation 
field. 

To  this  intimate  knowledge  of  a  field  where 
electronics  has  hexrome  increasingly  important  has 
been  added  the  unexcelled  experience  of  a  staff  of 
top  electronic  research  and  engineering  personnel. 

Edo  development  work  in  electronics,  therefore, 
achieves  not  only  increased  electronic  performance 
hut  does  it  while  keeping  in  mind  the  practical 
necessities  of  rugged  construction  and  miniaturiza¬ 
tion  for  space  and  weight  saving. 

If  you’d  like  to  learn  more  about  Edo  — our 
background,  facilities,  and  products  — we'll  be  glad 
to  send  you  a  copy  of  our  25th  anniversary  b<M>klet. 
Just  drop  a  note  to  Dept.  M  - 1 1 ,  Edo  Corporation, 
College  Point,  L.  1.,  N.Y. 
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6 

ft  Glass  has  proved  an  important 

material  for  electronic  equip¬ 
ment — in  tube  envelopes,  special 
tubing,  sealing  beads,  insulation 
and  a  host  of  other  uses.  In  al¬ 
most  every  application  the  spe¬ 
cial  electrical  and  physical  char- 
aaeristics  are  vital  to  top  notch  performance — 
characteristics  such  as  well  controlled  dielectric 
strength,  proper  loss  and  power  factor,  desired 
transparency  and  corrosion  resistance. 


Take  a  fresh  look  at  your  present  and  projected 
equipment.  Glass  may  help  improve  performance 
or  lower  costs.  Then  bring  your  idea  to  Corning 
and  let  our  engineers  help  choose  a  glass  for  you. 
We  have  hundreds  of  glasses  with  widely  varying 
characteristics,  the  research  and  pilot  plant  facil¬ 
ities  to  develop  your  idea  and  a  broad  variety  of 
production  facilities  to  produce  it.  For  a  quick 
look  at  some  properties  of  glasses  by  Corning 
write  for  Bulletin  B-83  to  Dept.  E-11,  Corning 
Glass  Works,  Corning,  New  York. 


0120  Potash  Soda  laad 


3320  8orosilkato 


Opal 


[  Opol 


7052  j  Borosilkata 


7251  i  Borosilkat* 


Load  Proo 
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SPECIFICATIOiNS 

Range:  1  cps  to  120,000  cps 
Calibration:  within  T2°o  plus  1/10 
cycle 

Output  circuits:  20  volts  or  20  mill- 
amps  and  1  volt  at  300  ohms 
constant  impedance 
Amplitude  stability:  Plus  or  minus  Vb  db 
UNDESIRED  VOLTAGES 
Power  Supply  Noise:  Less  than  1  1 00% 
of  output  signal 

Power  Line  Surge:  Less  than  1/10% 
of  output  signal 

Harmonic  Distortion:  Less  than  2  10% 
from  20  cps  to  1 5,000  cps.  Less  than 
l°o  at  all  other  frequencies 
Microphonic  Noise:  Less  than  l/100®o 
of  output  signal 


SOUTHWESTERN  INDUSTRIAL 
ELECTRONICS  CO. 


201  POST  OAK  ROAD 
HOUSTON  1»,  TEXAS 

434  SEVENTH  AVE.  EAST  -  CAIGARY,  ALBERTA,  CANADA 


FIG.  7  -  ReceiTar  checker  ior  148-to- 
174  me  band 


monies  are  strong  enough  even  at 
,  these  null  points. 

The  wide-hand  :50-to-50  me  and 
I  the  152-to-174  me  test  equipment 
,^volve  the  .same  principles.  The 
•jly  differences  are  the  comparison 
^^(luencies  and  the  pulse  repetition 
j^thte  (2,500  cycles)  for  152-to-174 
•  1^  equipment.  Figure  5  illustrates 
i  how  the  3.3-lcc  pulse  repetition  rate 
r^an  also  be  u.sed  for  wide-hand 
units  even  though  the  channel  sepa- 
[ration  at  the  crystal  frequency  is 
I  1,6663  cycles. 

The  generation  of  the  marker 
frequencies  for  the  152-to-174  me 
f  band  is  done  in  a  unit  mounted  in  a 
I  master  rack  from  which  the  har- 
'  monies  are  sent  to  the  various  test 
'  positions.  Since  this  band  is  too 
high  in  frequency  for  the  direct  use 
of  60-kc  harmonics  and  since  these 
harmonics  do  not  fall  on  the  chan¬ 
nel  frequencies,  an  approach  differ¬ 
ent  from  the  30-to-50  me  receiver 
setup  is  required. 

A  block  diagram  of  the  152-to- 
174  receiver  checker  is  shown  in 
Fig.  7.  A  stable  r-f  carrier  is  gen¬ 
erated  with  a  thermocell  crystal  os¬ 
cillator  and  multiplied  up  to  a  chan¬ 
nel  which  is  about  in  the  middle  of 
the  152-to-174  band.  This  carrier  is 
modulated  by  a  narrow  60-kc  pulse 
such  that  the  side  bands  (each  60 
kc  apart  and  falling  directly  on  a 
channel)  extend  about  10  me  above 
and  10  me  below  the  carrier.  Modu¬ 
lation  is  accomplished  by  induc¬ 
tively  coupling  the  r-f  carrier  into 
the  cathode  of  a  6AG7  which  is  held 
beyond  cutoff  by  20  volts  of  fixed 
grid  bias.  Positive  pulses  at  60  kc 
are  applied  to  the  grid  and  drive  the 
tube  into  the  conducting  region  so 
that  a  pulse  of  r-f  appears  across 
a  low-Q  tank  in  the  plate  circuit. 
Cathode  followers  (6J6’s)  are  used 
to  drive  the  50-ohm  lines  which 
carry  the  signals  to  the  test  posi¬ 


tions.  The  60-kc  repetition  rate  is 
also  crystal  controlled  but  need  not 


176 


Nwmber,  1951  —  ELECTRONICS 


Other  electronic  components 
also  built  in  quantity 
to  your  most  exacting  specifications 
for  stability  in  service 


ICFFE 


INC« 


A  SPEtR  LARBON  company  subsidiary 


DU  eOlS,  PENNSYLVANIA 


Complete  your  Circuits  with  tesistors.  Coil  forms  ond  Iron  Cores  by  Speer  lesiftor  Corp.,  St.  Morys,  fa.  onother  SfttR  CARION  (0.  subsidiary 


we’ll  look  into  your 


,if  electronic  components  such  os  copristors  are  your  problem 
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Why  G*E  dial  lamps  are  seen 


OLD  FILAMENT.  High  notes  often  cause  NEW  FILAMENT.  By  redesigning  the  fila- 

the  filaments  and  lead-in  wires  of  radio  dial  lamps  to  ment  supports  of  G-E  radio  dial  lamps.  General 

vibrate.  In  old-style  lamps,  they  vibrate  to  frequen-  Electric  engineers  matched  the  frequencies  and 

cies  dilferent  from  those  of  the  noise.  This  produces  greatly  reduced  the  effects  of  vibration  (above).  As 

a  whipping  action  (above)  which  eventually  tears  a  result,  G-E  radio  dial  lamps  give  longer,  more 

the  filament  apart.  dependable  service. 


•••but  not  heard 


OLD**TYPE  JOINT.  Some  types  of  dial  IMPROVED  JOINT.  To  prevent  dial  lamps 

lamps  actually  cause  "static”.  Old-type  clamp  joints  from  being  "noisy”.  General  Electric  developed 
in  the  bulb  (above)  often  permit  changes  in  resis-  a  better  joint— one  with  tungsten  filament  legs 

tance  or  tiny  arcs  that  cause  the  lamp  to  radiate  pressed  firmly  into  the  softer  metal  of  the  lead-in 

bothersome  interference.  wire.  It’s  another  reason  why  G-E  dial  lamps  in¬ 

sure  customer  satisfaction! 


GENERAia  ELECTRIC 
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Polychemicals 


PIASTIO  •  CHEMICALS 


withstands  2i)0°C.  next  to  jet 
engine . . .  remains  intact, 
electrically  efficient 


A  50-ohm  UHF  transmission  lint*  that  could  lx*  in- 
^stalled  withirf  i/icAc.s  of  a  jct.comhustion  chamlx‘r.1  . 
that  was  a  need  faced  hy  engineers  s[x*cifying  com¬ 
munications  equipment  for  the  Grumman  “I’antht'r.” 

Insulation  for  this  cable  had  to  have  a  low  dielectric 
constant,  resist  temperatures  up  to  250"  C'.,  remain 
tough  but  flexible,  withstand  long  periods  of  continu¬ 
ous  vibration.  Du  Pont  "Teflon”*  tetrafluorwthylene 
resin  provides  this  unusual  combinat'on  of  propt'rties. 

“Teflon”  has  a  dielectric  constant  of  2.0  and  a  loss 
factor  of  less  than  0.0005  over  the  entire  s|x*<-trum 
measured  to  date  (60  cycles  to  30,000  megacycles). 
Tht*se  electrical  properties  combinetl  with  outstanding 
heat  resistance,  toughness,  resilien.-y,  and  zero  m*)is- 
ture-absorption  make  “Teflon”  widely  applicable 
wherever  high  frcKjuencies,  high  voltages,  and  or  high 
temperatures  are  encountered. 

Demand  for  “Teflon”  currently  excex*ds  supply. 
However  we  suggest  you  investigate  its  propertii*s  for 
future  applications.  “Teflon”  can  be  extrudi“d  or 
molded  ...  is  also  supplied  by  Du  Pont  as  tape*  and  in 
water  dispersions.  It  may  well  help  you,  as  it  has 
helped  Grumman,  solve  difficult  electrical  insulation 
problems.  We’ll  gladly  discuss  the  availability  of  ex¬ 
perimental  quantities  for  development  work.  For  addi¬ 
tional  information  on  “Teflon”  and  other  Du  Pont 
plastics,  write  to:  ••is  u  •  pat  off 


SEOMINT  of  I'HF  tranamiMion  line  to  antenna, 
running  thrt>uKh  tail  of  (irumman  **(*anther.'* 
('onductor  w  t'overed  with  (1)  0.280”  inaulation  of 
extriMied  “Teflon,**  <2)  ailvered  wire  shield,  i3 
wrappioK  of  “Teflon**  tape,  and  (4)  an  outer  jacket 
of  silit'one-treated  Klaas  braid.  H<tH7  11  cable 
made  by  Amerk'an  Phenolic  ('orp..  ('hicaKo.  for 
(irumman  Airiraft  Corp.,  Pethpaxe.  L.  I.,  N.  Y. 


E.  I.  du  Pont  do  Nomourt  A  Co.  (Inc.) 
Polychomicols  Dopl.,  District  Offices: 
350  Fifth  Avenue,  New  York  1,  New  York 
7  S.  Deorbom  St.,  Chicago  3,  Illinois 
S4S  E.  60th  St.,  Los  Angeles  1,  California 
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ElECTROHie  ritTERS 


BAND  PASS  •  REJECTION  •  SERVO 


330-A 

BAND -PASS 

MoKimum  attenuation 
greater  than  80  db.  Unity 
pose  band  goin. 


0.02  to  2,000  cps. 

24  db/octove  each  side 


350-A 

RIJfCTION 


Bond  rejection  or  shorp 
null  filtering.  Unity  gain 
outside  rejection  region. 


EACH  MODEL  FEATURES 

•  High  and  low  cut-off  frequencies  independently  tuned  over  the  entire 
frequency  range  •  Adjustable  center  frequency  •  Adjustable  band 
width  •  24  db/octave  attenuation  rates  with  peaking  to  reduce  corner 
frequency  attenuation  •  Single  scale  logarithmic  dials  •  Five  decade 
bands  •  Internal  noise  less  than  100  microvolts  •  Maximum  input  signal 
10  volts  •  Output  impedance  500  ohms  or  5,000  ohms  •  Input  and 
output  buffer  stages  •  Electronic  regulated  supplies  •  Excellent  gain 
and  calibration  constancy  •  Price  $450. 


MODEl 

340-A 

SHVO-DESIGN  0.01  tO  100  CpS. 

For  use  in  the  d-c  path  of  a  servo  loop  to  obtain  either  proportional-plus- 
integral  or  proportional-plus-derivative  correction  for  experimental 
determination  of  optimum  filter  characteristics. 

•  Direct  reading  in  frequency  and  attenuation  ratio  •  Single  scale 
logarithmic  dials  •  Faur  decade  bands  •  Input  and  output  buffer 
stages  •  Electronic  regulated  supplies  •  Filament  drift  cancellation 

•  Good  gain  and  calibration  constancy  •  Price  $350. 


MODEl 

310.A 


Mox  imum  oltenuotion 
greoter  thon  60  db.  Unity 
post  bond  goin. 


20  to  200,000  cps. 
24  db/octave  each  side 


MODEL 

360-A 


Bond  rojtction  or  shorp 
null  flltoring.  Unity  goin 
outsidt  rtjRCtion  region. 


EACH  MODEL  FEATURES 

•  High  and  low  cut-off  frequerKies  independently  tuned  over  entire 
frequency  range  •  Adjustable  center  frequency  •  Adjustable  band 
width  •  24  db/octave  attenuation  rates  with  peaking  ta  reduce  corner 
frequency  attenuation  •  Single  scale  logarithmic  dials  •  Four  decade 
bands  •  Internal  noise  less  than  5  millivalts  •  Maximum  input  signal 
5  volts  •  Output  impedance  500  ohms  •  Input  and  output  buffers 

•  Good  gain  and  calibration  constancy  •  Small  size  •  Price  $275. 

All  KROHN-HITE  Instruments  are  fully  guaranteed 
far  one  year  against  defective  materials  and  workmanship. 


KROHN-mfE  INSTRUMENT^ 


DEPT.  E  580  MASSACHUSETTS  AVE.  CAMBRIDGE  39,  MASS.  U.S. 


TUBES  AT  WORK  (continued) 

be  a  thermocell  since  this  frequenej 
does  not  contribute  much  to  the 
over-all  accuracy. 

The  intention  of  the  test  equip¬ 
ment  described  is  for  the  fine  ad¬ 
justment  of  crystal-controlled  o.scil- 
lators  who.se  fretpiency  to  the  last 
several  hundred  parts  per  million 
are  jn'eviously  known,  havintr  been 
checked  by  the  crystal  manufac¬ 
turer.  It  should  be  mentioned  that 
the  equipment  cannot  di.stinguish 
lietween  channels. 

The  significant  advantajre  of  this 
equipment  is  that  an  inexperienced 
operator  can  .set  any  mobile  or  sta¬ 
tion  transmitter  on  the  no.se  with 
an  accuracy  equal  to  that  of  the 
frequency  standard  itself,  on  any 
channel  in  the  band — in  less  than  a 
minute.  The  only  maintenance  re- 
(|uired  is  a  daily  check  of  the  fre¬ 
quency  standard  ajrainst  WWV. 
The  multivibrators  have  never 


FIG.  8  Selective  ampIUier  circuit 


jumped  out  of  sync  in  five  months 
of  operation.  Should  some  compon¬ 
ent  fail  and  the  multivibrator  run 
free,  the  instability  is  .so  jrreat  that 
a  stopped  pattern  cannot  be  ob¬ 
tained  on  the  scope.  If  the  multi¬ 
vibrator  should  jump  from  a  count 
of  three  to  any  other  count,  say  two 
or  five,  an  automatic  fault  detector 
riiiRs  a  bell. 

The  fault  detector  consists  of  a 
selective  amplifier,  Fijr.  8,  tuned  to 
8.3  kc.  The  input  signal  is  taken 
from  the  3.3-kc  multivibrator.  As 
long  as  the  frequency  is  3.3  kc,  a 
large  voltage  appears  at  the  output 
of  the  amplifier  which  is  rectified 
and  biases  positive  one  half  of  a 
12AT7  and  a  relay  in  the  plate  cir¬ 
cuit  is  held  in.  If  the  3.3-kc  changes 
to  say  2, .500  cycles,  it  cannot  pass 
through  the  selective  amplifier 
which  removes  the  positive  bias 
from  the  12AT7  and  the  relay  is 


ISO 
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COLOR  TV  demands 

tosmev-f^ 
otco^mnsm^ 
cenfsmcQHs 


nil 


ERIE  offers  you  the  greatest  va¬ 
riety  available  in  ceramic  ca¬ 
pacitors  featuring  temperature 
compensation,  stability,  and 
low  inductance.  Tubulars  are 
supplied  in  values  from  .75 
mmf  to  .015  mid,  and  Disc  Ce- 
ramicons  up  to  .02  mfd.  Most 
Feed-Thru  and  Stand-Off  de¬ 
signs  are  made  in  values  up  to 
1500  mmf,  some  as  high  as  5000 


This  large  and  versatile  family  of  plastic 
and  temperature  compensating  ceramic 
trimmer  capacitors  is  the  product  of  many 
years  experience  in  design  and  application. 
Erie  engineers  will  work  with  you  on  tuner 
and  frequency  converter  problems  involving 
high  quality  trimmers. 


“Divi^ioK 

ERIE  RESISTOR  CORP.,  ERIE,  PA. 


LONDON,  ENGLAND 


TORONTO,  CANADA 
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IN 

POWER 

VERSATILITY 

QUALITY 

PERFORMANCE 


HERE  ARE  THE  FACTS  AHD  FIGURES: 

CONTACTS:  amp.  standard.  24  volts  D.C.,  IIS 

■  volts  A.C. 

15  amp.  contacts  availablo. 

SENSITIVITY;  D  C  :  4  pole  l.Swotts 
2  pole  .7  watts 
A.C.:  4  pole  5  volt  amperes 
2  pole  2.5  volt  amperes 
Can  also  be  furnished  in  6  pole  AC 
and  DC  up  to  4000  Ohms. 

COIL:  To  115  volts  D  C.,  230  volts  A.C. 

NOMINAL  HEAT  RISE:  O.C.  30^C  above  room  ambient 
A.C.  45°C  above  room  ambient 

MAX.  INPUT  FOR  85°  RISE:  D  C.  5  watts 

A.C.  11  volt  amperes 

MOUNTING:  Base  or  end  mounting 
WEIGHT:  4.5  oz.  4  P.D.T. 

WEIGHT  HERMETICALLY  SEALED:  7  7  oi. 

DIMENSIONS:  Open  Relay— 2'/, s",  IV.  2'/,4- 
Sealed  Relay— 3'/s",  1'/j",  7Vu' 

Overall  Mounting  Flange — 3'/t' 

Center  to  Center  Mounting  Holes — 2"/is* 


A  Quality  Relay 

I  Ik-  ih.\\  Alliicl  PK  Rila\  is  di- 
Mi;nnl  lo  offer  vcrs.ililitv  in  .1 
power  rel.is  where  c|u.ilitv  .ind 
low  cost  .ire  f.ictors.  Resides  st.i-^ 
hilils  in  oper.ition  its  reli.lhilits 
.illows  .1  r.in^e  in  .ipplications 
from  hij;h  (|ii.iliiy  instruments  to 
\eiulinf;  m.uhines.  I'he  PKl'  rel.u 
will  lompU  with  I  lulirwrners' 
I..ihor.itories  ree|uirements  and  ean 
also  he  sup|slied  hermetiealls 
sealed. 

Bulletin  PK  gives  complete 
details.  Send  for  your  copy 
today. 

Me  sure  lo  send  for  sour  tops  of 
Alliid’s  Kil.is  Ciuiile.  It  JJi'es  the 
enfjmeiriof;  ilat.i  for  .Alhetl 
relass  in  .i  loiuise  tahular  form 
foreass  ri  fen  nee. 


ALLIED  CONTROL  COMPANY#  INC.  2eastend avenue, newyork2i,n.y. 
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The  importance  of  a  completely  moisture- 
proof  electrical  connector  can  scarcely  be 
exaggerated.  But  in  addition  to  this  impor¬ 
tant  characteristic,  there  are  a  host  of  other 
exclusive  features  that  make  Bendix  Scinflex 
connectors  outstanding  for  dependable  per¬ 
formance.  For  example,  the  use  of  Scinflex 
dielectric  material,  an  exclusive  Bendix 
development  of  outstanding  stability,  in¬ 
creases  resistance  to  flash  over  and  creepage. 
In  temperature  extremes,  from  — 67°F.  to 
+  275°F.  performance  is  remarkable.  Dielec¬ 
tric  strength  is  never  less  than  300  volts  per 
mil.  If  you  want  more  for  your  money  in 
electrical  connectors,  be  sure  to  specify  Bendix 
Scinflex.  Our  sales  department  will  be  glad 
to  furnish  complete  information  on  request. 


SHEIL 

High  »tr«ngth  olwminuin  oll«y 
•  •  .  High  r«ftittonc«  lo  corro- 
•ion  .  •  .  with  turfoc*  Anith. 


SCINFLEX  ONE-PIECE  INSERT 
High  di«Uctric  strength  .  .  . 
High  ifitulotion  rttittonc*. 


CONTACTS 

High  cwrr«fif  copocity  • . 
volfog*  drop. 


.  L*w 


MORE  FOR  YOUR  MONEY 


MOISTURE  PROOF 


•  Pressure  Tight 

•  Radio  Quiet 

•  Single-piece  Inserts 

•  Vibration-proof 

•  Light  Weight 

•  High  Insulation 
Resistance 

•  Easy  Assembly 
and  Disassembly 

•  Fewer  Parts  than 
any  other  Connector 

•  No  additional 
solder  required 


•^BENDIX  SdNFlEX 

ELECTRICAL  COHNECTORS 


UG  and  AN  CONNECTORS 


RG  CABLE  and  WIRE 


JAN  CONDENSERS 


JAN  RESISTORS 


JAN  TRANSFORMERS 


JAN  and  SPECIAL  PURPOSE  TUBES 


JAN  SWITCHES 


JAN  RELAYS 


JAN  PARTS  of  ALL  TYPES 


TUBES  AT  WORK 


(continued) 


MILO  stocks  the  products  of  over  200 
nationally-known  electronic  equip¬ 
ment  manufacturers,  including  their 
complete  lines  of  JAN  parts,  which 
meet  the  rigid  Joint  Army-Navy  Speci¬ 
fications.  No  matter  what  your  ne^  in 
any  electronic  category,  MILO  has  itl 

IMMEDIATE  DELIVERY 
-from  STOCK! 

All  Typos  SYLVANIA 
SILICON  CRYSTALS 
GERMANIUM  XTAL  DIODES 

Avoid  production  delays*  We  stock  all 
standard  t>*pes  and  sizes  -  for  all 
applications. 

19S2  CATALOG  I 
llgVV  READY  SOON! 

Over  1100  Pages! 

PuTfhsiimg  Agents'  Chief  Engineers! 
Reserve  your  copy  NOW  of  our  new 
1952  catalog,  listing  all  the  latest 
equipment  in  the  industry.  Over  7S.(XK) 
Items,  7000  illustrations.  An  invaluable 
aid  m  your  work.  Write  on  your  com¬ 
pany  letterhead,  stat-  _ 
ing  your  official  posi- 
tion  Address 


t 


trade  mark 


Performance  of  Various 
Voltage  Reducers  for 
Pentode  Screen  Supply 

1  Divider  with  conventional  com¬ 
position  Resistor  at  R^. 

2  Plain  series  dropping  Resistor 
(R^  omitted). 

3  Divider  with  globar  type 

BNR  at  R^. 

g  Variation  in  supply  voltage  which  im¬ 
pairs  pentode  amplifier  performance  is 
especially  serious  in  cathode  ray  tube  applica¬ 
tions  where  the  effect  on  sweep  amplifier 
output  is  visible.  This  is  where  the  voltage 
sensitive  characteristics  of  globar  type  bnr 
resistors  prove  extremely  valuable.  Employed 
in  a  voltage  divider  as  shown  here,  they  help 
to  stabilize  gain  of  amplifiers  againsfsupply 
voltage  variations.  Often,  they  reduce  screen 
voltage  variations  by  as  much  as  one  half. 


CONVENTIONAL 


HESISTO# 


PLATE  VOtlACE  -  PERCENT  OE  NOPMAL 


WRITE  for  a  copy  of  Bullecin  GR-2  which 
contains  useful  engineering  data  on  (unBAR 
type  BNR  resistors.  Dept.  E  87-69,  globar 
Division,  The  Carborundum  Company, 

Niagara  Falls,  New  York.  i 


'Carborundum'’ and  "Cilohar” art  rtgisterrd  trademarks  which  indicate  manufacture  hy  The  Carborundum  Company.  S'iagara  Tails,  N.  Y 
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d^icU  -iV  Nu) 


The  new  five  channel  “totem  pole 
antenna  atop  the  world’s  tallest 
building  pos^  many  difficult-to- 
solve  problems.  One  of  these  — 
severe  icing  conditions  —  was 
solved  with  specially-designed 
de-icers,  manufactured  by 
Electro-Therm,  Inc.,  of  Silver 
Spring,  Maryland  and  installed 
by  RCA  engineers.  Tophet  heat¬ 
ing  elements  in  the  de-icers  effec¬ 
tively  prevent  ice  accumulations. 
Wherever  an  extra  margin  of 
dependability  is  required,  engi¬ 
neers  specify  Tophet  for  greater 
dependability.  For  Tophet  Resis¬ 
tance  Wire  has  been  proven 


over  the  years  to  provide  top 


heat  and  top  performance  in 


applications  ranging  from  house¬ 


hold  appliances  to  heavy  duty 


industrial  furnaces. 


Il'i  TOPHET  for  Top  Heat 


WILBUR  B.  DRIVER  COMPANY 
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There’s  More  to  a 
Good  Filter  Than 
Meets  the  Eye! 


TUBES  AT  WORK 


(continued) 


All  of  these  66  parts  are  from  a  single 
H&W  Toroidal-coil  type  discriminator 
only  r‘i"  square  by  3'//'  long  exclu¬ 
sive  of  terminals! 


'  Throughout,  the  job  is  one  calling 
for  precision  components  plus  a  wealth 
of  engineering  “know  how”  in  pro¬ 
ducing  and  assembling  them  for  max¬ 
imum  performance  and  effectiveness. 

Like  all  other  B  &  W  Special  Com¬ 
ponents,  the  one  illustrated  here  was 
designed  and  produced  for  a  specific 
application— in  this  instance  a  critical 
military  use. 


X  ray  photoqraph  oi  ECL  80.  Tho  screen 
grid,  which  does  not  reach  right  to  the 
top.  has  been  distorted  in  manufacture 


a  certain  high-frecpiency  pentode 
with  coaxial  cylindrical  electrodes 
is  enough  to  change  the  tube  char¬ 
acteristics  so  that  the  tut)e  no 
longer  fulfills  the  required  specifi¬ 
cations. 

An  x-ray  method  of  stiulying 
tube  structures  has  been  devised. 
To  obtain  good  definition,  an  x-ray 
tube  with  the  smallest  possible 
focus  has  to  be  used.  In  this  case, 
the  focus  was  0.3  by  0.3  mm.  There 
are  two  ways  of  viewing  the  image; 
either  with  a  fluorescent  .screen  or 
by  photographic  recording.  The 
I)hotographic  method  is  preferable 
since  the  sharpness  of  a  fluorescent 
s  reen  is  not  great  enough. 

The  tul)e  being  examined,  the 
'.-ray  tube  and  the  film  are  screened 
(>ir  with  an  iron  case  lined  with 


B  &  W  Toroidol  CoiU  of  vari¬ 
ous  styles  and  sizes  ore  avail- 
able  in  a  wide  range  of 
inductonce  values  in  open, 
shielded,  potted  and  hermeti¬ 
cally  seoled  types. 


In  addition  to  “tailor>mode 
discriminators,  B  &  W  offers  o 
complete  line  of  performance- 
proved  filters  including  high- 
pass,  low-pass,  bond-pass  and 
band  suppression  types. 


Barker  ft  Williamson,  Inc. 

237  Fairfield  Ave.,  Upper  Darby,  Pa. 
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here’s  a  simple  device 
to  locate 
almost  any  kind 
of  leak 


C0SSS3D 


jyr' 


f 


\ 


•  ,  i- 


NEW  DPi 
LEAK  DETECTOR 

MODEL  LD-01 


All  you  Jo  IS  seal  the  sensitive  element  into  the  system  being  testeJ 
anj  btmg  the  interiot  to  a  pressure  of  10  mm  Hg  or  less.  Then  you 
Jirect  a  small  jet  of  harmless  Freon  Gas  at  suspected  spots  ami  watch 
the  meter.  It's  as  simple  as  that,  and  sensitivity  is  high  enough  even 
where  one-millionth  of  atmospheric  pressure  is  to  be  maintained. 

It  works  like  this:  The  sensitive  element  contains  a  heated  platinum 
anode  and  a  cold  cathode  with  relatively  low  voltage  between  them. 
The  tendency  of  hot  platinum  to  emit  positive  ions  is  enotmously 
stimulated  by  infinitesimal  traces  of  halogens  or  their  compounds. 
The  circuit  to  accomplish  all  this  uses  only  three  standard  radio  tubes 
and  operates  from  your  115-v  a-c  lighting  circuit. 


special  harnesses 

CABLES, 

CORDS  ,  A 

forlUilitarif 

equipment 


/If  you  have  a  wiring 
problem  on  any  of  your 

Defense  Projects,  consult 
Lenz.  Here  is  o 
dependable  source  for 
Harnesses,  Cables  and 
Cords,  constructed  of 
JAN-C-76  Approved  Wire, 
that  can  speed  up  your 

assembly  operations. 


MAN  U  F  A  C  T  U  R  I  N  G  CO. 

'  1751  North  Western  Avlehue,  Chicago  47,  Illinois 
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ambini^  with  mass- 


lii<l«p«iid«m  Phoslnf  Lv.-  ■  .■« 

When  using  the  “Model  J“  in  ganged 
multiple  assemblies,  each  section  can  be 
independently  phased  electrically  or  me¬ 
chanically— even  after  installation  on  the 
panel  —  by  means  of  hidden  internal  clamps 
controlled  from  outside  the  housing.  Phas¬ 
ing  is  simple,  quick,  accurate  I 

Masa-Vreductien  Iconainies 

In  addition  to  its  many  other  unique 
features,  Helipot  engineers  have  developed 
unusual  techniques  that  permit  mass-produc¬ 
tion  economies  in  manufacturing  the  “Model 
J”.  Actual  price  depends  upon  the  number 
of  taps  required,  special  features,  etc. . . . 
but  with  all  its  unique  features,  you  will 
find  the  “Model  J”  very  moderate  in  cost.* 


If  U'»  a  tough  potentiometer  problem^  bring  it  to  IIUII|IUI 

—for  Helipot  has  facilities  ond  know-how  oneqaallod  la  tho  htdostry  for  moss-producing 
precision  potentiometers  with  odvonced  operating  and  tiectrical  features. 

This  recently-developed 'Model  i' Helipot,  for  example,  combines  sovorol  rovolutionary  ad¬ 
vancements  never  before  ovoiloble  in  the  potentiometer  field . . . 


ike  lap  is  eonnecled  lo  only  ONE  lurn  of 
ihe  resislance  winding.  This  unique  process 
eliminates  “shorted  section”  problems! 

High  linearity  is  also  assured  by  Heli- 
pot’s  advanced  production  methods.  Stand¬ 
ard  “Model  J”  linearity  accuracies  are  guar¬ 
anteed  within  ±03%.  On  special  order,  ac¬ 
curacies  to  ±0.15%  (capacities  of  5(XX) 
ohms  and  up)  have  been  obtained. 

•all  tanring  Coastrwctloa 

The  shaft  of  each  “Model  J”  is  care¬ 
fully  mounted  on  precision-type  ball  bear¬ 
ings  that  not  only  assure  sustained  rota¬ 
tional  accuracy,  but  also  provide  the  con¬ 
stant  low-torque  operation  so  essential  for 
servo  and  computer  applications.  Starting 
torque  is  only  %  of  an  inch-ounce  ( ±  35  in.- 
oz.)  —running  torque,  of  course,  is  even  less. 


•rocisa  Mochanicol  Cancontrlclty 

Modem  servo  mechanisms  and  computer 
hook-ups  require  high  mechanical  precision 
to  insure  uniform  accuracy  when  connected 
to  servo  motors  through  close-tolerance  gears 
and  couplings. 

In  the  “Model  J,”  close  concentricity 
between  mounting  surface  and  shaft  is  as¬ 
sured  by  a  unique  mounting  arrangement 
The  unit  can  be  aligned  on  either  of  two 
wide-base  flange  registers  and  secured  with 
three  screws  from  the  front  of  the  panel . . . 
or  it  can  be  secured  with  adjustable  clamps 
from  the  rear  of  the  panel  to  permit  angular 
phasing.  Or  if  preferred,  it  can  be  equipped 
with  the  conventional  single-hole  bushing 
type  of  mounting. 

In  addition  to  accurate  mounting  align¬ 
ment,  exact  rotational  alignment  is  assured 
by  the  long-life,  precision-type  ball  bearings 
upon  which  the  shaft  rotates.  Precise  initial 
alignment  coupled  with  negligible  wear 
mean  high  suslained  accuracy. 

High  Iloctrical  Accarocy 

Helipot  products  have  long  been  noted 
for  their  unusually  high  electrical  accuracy 
and  the  “Model  J”  embodies  the  latest  ad¬ 
vancements  of  Helipot  engineering  in  this 
6eld. 

For  example,  lap  conneclions  are  made 
by  a  new  Uelipo!  weUiitg  lechnique  whereby 


WIda  Chaleo  of  Dosigns 

The  “Model  J”  Helipot  is  available  ia 
a  wide  selection  of  standard  resistance 
ranges-50.  100,  I.IXK).  5.(X)0,  10,000,  20,000, 
30,(XX)  and  50,000  ohms ...  in  single-  or 
double-shaft  designs  . . .  with  choice  of  many 
special  features  to  meet  virtually  any 
quirement  within  its  operating  field. 
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lead.  A  fluorescent  screen  is  located 
so  that  a  silhouette  of  the  tube 
being  examined  can  be  seen  so  as 
to  set  it  in  the  right  position  before 
exposure  of  the  film  is  made. 

The  tube  is  positioned  by  three 
knobs  outside  the  case.  The  posi¬ 
tioning  knobs  turn  the  tube  in  two 
directions  at  right  angles  to  the 
x-ray  beam  and  also  move  the  tube 
vertically. 

Exposure  time  varies  from  1  to 
2.5  minutes  depending  on  whether 
the  tube  being  examined  has  a  lime- 
glass  or  lead-glass  bulb.  After  the 
photograph  is  developed,  it  is 
measured  up  under  an  optical 
projector.  Accuracy  of  measure¬ 
ment  can  be  checked  by  photograph¬ 
ing  a  gage  together  with  the  tube. 

The  material  presented  here  was 
abstracted  from  an  article  entitled 
“Radiographic  Examination  of 
Electronic  Valves"  which  appeared 
in  the  .January  1951  issue  of  Philiits 
Technical  Review. 


Improved  Hiph-Frequenev 
Cable 

.A  iiic.H-raKQUENCY  coaxial  cable, 
new  in  design  to  the  United  States, 
has  been  in  u.se  in  (lermany  and 
neighboring  countries  for  about  the 
last  ten  years.  The  cable,  because 
of  its  unique  construction,  has 
many  characteristics  better  than 
those  obtained  in  any  coaxial 
cable  manufactured  in  thus  country 
at  the  present  time. 

The  cable  consists  of  either  a 
solid-copper  center  conductor,  or 
hollow  copper  tubing  for  higher 
frequencies,  and  an  extruded  alu¬ 
minum  outer  sheath.  The  inner  con¬ 
ductor  is  held  at  preci.se  center  by 
a  continuous  helix  of  Styroflex 
thread  or  tape.  Styroflex  is  made 
from  polystyrol  that  has  been  con¬ 
verted  to  a  highly  flexible  material 
by  a  process  known  as  all-direc¬ 
tional  mechanical  pulling.  Because 
of  the  helical  construction,  the 


The  largest  commercially  available  equipment  for  shake  testing 
according  to  military  specifications  is  now  in  service  at  Sperry  Gyro¬ 
scope  Company.  Developed  by  Calidyne  to  deliver  a  force  output  of 
2500  pounds  at  frequencies  iq->  to.  500  cycles  per  sc-cond,  this  electro¬ 
dynamic  shaker,  with  its  assexiafed  power  supply  and  control  system, 
is  the  latest  addition  to  Calidyne’s  complete  line  of  equipment  for 
vibration  studies. 

further  original  Calidyne  developments  in  the  field  of 
vibration  investigation  include  other  electro-dynamic  shakers, 
vibration  pick-ups,  couplers,  vibration  standards,  vibration 
meters,  and  calibrators  for  accelerometers  and  vibration  pick¬ 
ups.  Each  of  these  was  produced  to  satisfy  a  revognized  need 
in  vibration  research  and  the  advanced  thinking  they  demon¬ 
strate  has  earned  their  extensive  use  in  diverse  fields  of 
engineering. 

When  you  need  sure  knowledge  of  vibration  and  its  effects,  you 
need  Calidyne  apparatus.  Write  for  your  free  copy  of  data  sheet 

EBG  5111 


-aluminum  shcatm 


CALIDYNE 


COPPfft  CENTCi 
■-  CONDUCTOO 


MtLICAL  SIPIF  • 
Of  STTROFcE*- 


Scction  of  cabU  cut  out  to  thow  coppor 
center  conductor  and  helical  wlndinqs 
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$«iKf  thk  cenvMlMit  cevpen  now 


Irvington 


YAMISH  A  tNSULATOH 


COMPANY 


Inrington  11,  New  Jenej 

Plants:  El  Monir,  California  Hamilton,  Ontario,  Canada 

for  Further  Informatum.  Consult  pages  92-93  in  the  I 


Irvington  Varnish  A  Insnlator  Co. 

6E  Argyle  Terracr,  Irvington  II,  N.  J. 

Gentlemen : 

Please  send  me  technical  literature  on: 

I  I  Harvel  912-C  Varnish  Q  Class  “11”  Insulation 

Company . . . . . . 


J952  Eleclronirs  Ruyers’  Guide 


For  more  than  10  rears,  Speny  Gyroscope  Company  has  been  insu* 
lating  coils  and  other  components  with  Harvel  Internal  Curing  Var¬ 
nishes,  because  of  their  excellent  mechanical  and  electrical  properties. 

Sperry . . .  world  famous  for  the  quality  and  performance  of  its  instru¬ 
ments  .  .  .  reports  these  speci&c  advantages  from  the  use  of  Harvel 
912-C,  electrical  insulating  varnish:  ■mH 

1-  High  mechanical  strength.  Conductors  rigidly  bonded  into  a 
compact  mass.  No  soft,  tacky  varnish  interiors  to  allow  movement  of 
conductors. 

2.  High  dielectric  strength  .  .  .  2200  vpm.  Electrical  properties 
retained  at  high  temperatures — unaffected  by  oil.  V 

3.  Fast  baking  time.  912-C  cuts  baking  schedules  as  much  as  50% —  V 

materially  reduces  production  costs.  1 

Sperry  also  toms  to  Irvington  for  Class  “H”  flexible  insulations  when 
space  and  weight  are  at  a  premium.  Running  safely  at  temperatures 
as  high  as  500°F,  these  insulations  permit  using  smaller  conductors, 
and  thus  open  the  way  to  lighter,  more  compact  designs.  It  will  pay 
you  to  investigate  these  Irvington  products — mail  coupon  today  for 
the  fuU  story. 
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For  lasting  insnlatfon  strength, 

Sperry  counts  on  HARVEL  912-C 


In  Sensicon  exclusive  design  the 

Motorola  Wave  Filler 
removes  15  nuisance 
tuning  adfuslments 


More  tuned  circuits  and  superior  performance  with 
fewer  tuning  adjustments  in  the  SENSICON  Receiver 
are  achieved  using  the  PKRMAKAY  IF  Wave  Filter.  The 
moditied  constant-K,  m-derived  band  pass  filter  contains 
IS  tuned  circuits  .  .  .  BUT  .  .  .  you  are  not  burdened 
with  field  alignment  and  complex  tuning  adjustments. 
The  filter,  tuned  and  sealed  during  manufacture,  re¬ 
quires  no  further  adjustments  .  .  .  ever.  This  combi¬ 
nation  provides  over  100  db  signal  rejection  at  the  edge 
of  the  adjacent  channel  while  providing  a  broad  band¬ 
pass  at  6  db  for  full  modulation  deviation  acceptance. 

Motorola's  unique  Permakay  system  of  linear  phase 
shift  adjustment  solves  the  problem  of  reflection  and 
pulse  noise  control  to  provide  maximum  signal-to-noise 
ratio  for  the  phenomenally  high  interference-rejection. 


WAnR  AND 
COLD-PROOF 


TAMPER  AND 
SHOCK-PROOF 


DUST  AND 
HEAT-PROOF 


and  guarantees 
permanent  selectivity 


The  PFRMAKAY  Filter  characteristics  are  made  per¬ 
manent  by  casting  the  entire  unit  in  a  solid  block  of 
polyester-styrene  plastic.  Never  can  the  precisely  tuned 
circuitry  be  affected  by  water,  dirt,  heat,  cold  or  mechan¬ 
ical  shock.  Temperature  compensation  insures  constant 
performance  even  at  extreme  temperatures  as  demon¬ 
strated  in  all  rigid  laboratory  torture  tests.  Motorola's 
KiuoHtlilioiijI  guarantee  of  the  PFRMAKAY  Filter  for 
the  life  of  the  set  again  demonstrates  that  Motorola  is 
still  your  best  investment. 

Over  22  Years  of  Leadership  in  Mobile  Radio  .  .  , 

Year  in  and  year  out.  Motorola  installations  number  more 
than  twice  those  of  oil  other  manufacturers  combined  ond 
more  than  five  times  those  of  the  nearest  competitor. 


Communicotion  and  Electronics  Division 
4545  Augusta  Blvd.,  Chicago  51,  Illinois 
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^YOUR  TRANSFORMERS 

ON  A  **PROVE-IT-FIRST”  BASIS 


It’s  a  good  feeling,  when  you  order  a  quantity  of 
GRAMER  IVansformers,  to  know  that  each  unit  is 
physically  and  electrically  in  keeping  with  your  speci¬ 
fications.  This  is  usually  achieved  by  first  arranging  for 
a  production  sample  GRAMER  Transformer  (hermeti¬ 
cally  sealed  to  MIL-T-27  Government  specifications, 
or  one  of  open  type  construction).  Such  procedure  per¬ 
mits  putting  your  GRAMER  production  sample  to  any 
test  in  your  electrical  equipment.  Precision  manufactur¬ 
ing  assures  physical  and  electrical  correctness,  uniform¬ 
ity  for  easy  assembly  and  substantial  savings  on  your 
quantity  orders. 


PlATt  TRANSFOkMIR  SHOWN 
(I  ta  r)  WITH  POWI*.  FIIAMINT, 
CHOKi,  DRIVH,  FIIAMINT  AND 
SMALIIR  nATI  TRANSFORMIRS 
All  SUIIT  TO  Mll.T.27  SMCIflCA- 
TIONS  HitMITICAllY  SfAlEO 


(J  PRESIDENT  ^ 


ROWER  TRANSFORMER 
SHOWS  CONSTRUCTION 
•EFORE  RUTTING  IN 
STEEl  CASE.  tUIlT 
TO  Mil  SRECIFICATIONS. 


On*  good  Tom— or  a  Million 


FILAMENT 

AUDIO 

TRANSFORMERS 

• 

FILTER  REACTORS 

• 

ISOLATION-STEP-UP 

STEP-DOWN 

TRANSFORMERS 

• 

WINDINGS 


GRAMER 


TRANSFORMER 

CORPORATION 


SEND  YOUR 
B/P 

SPECIFICATIONS 


2732.M  N.  RULASKI  ROAD  •  CHICAGO  1*.  ILLINOIS 
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Our  2  complete  plants,  using  ev«ry  facility  for 
spring  manufacture— High-Speed  Automatic  Coilers, 
Automatic  Grinders,  Modem  Heat  Treating  Equip¬ 
ment,  all  operated  by  highly  skilled  personnel  — 
means  added  service  to  you.  Modem  testing  and  in¬ 
spection  methods  used  in  each  of  our  plants  make 
certain  that  your  springs  will  operate  efficiently  and 
meet  your  most  exact  specifications. 


When  you  use  NEWCOMB  as  the  source  for  all  types  of 
springs,  you  are  certain  of  important  savings.  These  savings 
are  mode  possible  through  our  time-tested  experience  serving 
leading  manufacturers  since  1865. 


Regardless  of  how  many  springs  you  require,  NEWCOMB 
has  the  machinery  and  proven  skill  to  produce  them  to  your 
specifications,  at  the  lowest  possible  cost  and  deliver  them  on 
time  as  well.  Our  engineers  are  always  at  your  service.  Try  them 
for  your  more  difficult  problems. 

SmeUt  OtcCtft  IDefhwUmettt 

NEWCOMB  maintains  a  Small  Order  Department  in  each  of  its  2 
plants  for  experimental  and  short  runs.  Each  plant  complete  in  itself, 
using  skilled  personnel  with  specially  designed  equipment  for  quick 
delivery  on  your  small  orders. 


Save  timel  Check  your  design  with  NEWCOAAB'S 
stress  analysis  charts.  Write  for  your  free  copy 
of  our  handy  booklet  #NS  400  containing 
valuable  design  charts  and  vital  specification 
data.  Send  for  your  copy  today. 


THE  NEWCOMB  SPRING  CORPORATION 


3907  SEVENTH  AVENUE,  BROOKLYN  32,  N.  Y. 
227  CHERRY  STREET,  BRIDGEPORT,  CONN. 


TUBES  AT  WORK  (contimicd) 

amount  of  dielectric  is  the  same  at 
{•very  point  in  the  lensrth  of  cable 
with  no  resultinsr  discontinuity. 

The  complete  cable  is  flexible 
enough  so  that  larjte  sizes  may  be 
shipped  on  drums  whose  diameters 
are  26  times  the  diameter  of  the 
cable.  The  cable  can  be  supplied 
with  outer  diameters  ranjrinfr  from 
about  1  in.  to  7  in.  and  is  manufac¬ 
tured  in  one  continuous  piece  to  any 
desired  length.  No  joints  or  butt.-' 
are  re<|uired  in  any  particular  in¬ 
stallation  as  the  cable  can  be 
ordered  in  the  lensrth  required  and 
is  flexible  enoUKh  to  avoid  the  use 
of  ansrle  joints  or  other  similar  con¬ 
nections. 

One  of  the  most  interesting  prop¬ 
erties  of  the  new  cable  is  that  it 
I  does  not  have  to  be  pressurized.  In 
^  addition,  accordin>r  to  recent  labo- 
!  ratory  tests  in  Oermany  and  in  the 
laboratories  of  interested  com¬ 
panies  in  the  United  States,  the 
cable  has  a  standing  wave  ratio  of 
better  than  1.(11,  is  much  liKhter  in 
weijrht  than  conventional  cables, 
has  hijrh  lonKitudinal  and  .sectional 
stability  and  is  remarkably  resist¬ 
ant  to  chaiiKe  of  characteristics 
cau.sed  by  weather  effects  or  under- 
-sea  installation. 

In  one  installation  in  Germany, 
the  cable  is  suspended  from  a  45fl-ft 
f-m  tower,  with  no  other  anchorajre 
than  at  the  point  of  suspension.  The 
maximum  length  of  cable  that  can 
be  suspended  directly  is  approxi¬ 
mately  8,000  ft. 

From  the  information  available, 
it  seems  that  the  cable  could  be  util- 
\  ized  to  advantaKe  in  the  United 
I  States  at  frequencies  up  to  8,000 
j  me.  It  is  now  manufactured  by  Fel- 
I  ten  and  Guilleaume,  Koln-Mulheim, 
Germany.  The  cable  was  demon- 
I  strated  in  the  United  States  by  Na- 
I  tional  Varnished  Products  Uorp. 
and  Phelps-OodRe  Copper  Co. 


j  Testing  for  Mierowave 
Relay  Tower  Loeation 

An  interesting  technique  has 
been  used  by  enRineers  for  deter- 
mininR  suitable  microwave  relay 
tower  locations  for  communication 
between  EuRene  and  the  Crescent 
Lake  district  in  OrcRon.  The  in¬ 
stallation  is  being  made  by  Philco 
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a  statement  of  fact 


AMP  CAPITRON  CAPACITORS  and 

AMP  Pulse  Forming  Networks, | 

fabricated  with  AMPLIFILM,  are 

smaller  and  lighter,  at  working  ^ 

voltages  of  3  KV  and  higher,  than  any 

other  products  of  equal  electrical  characteristics. 


20  KV  PuIm  Fonniag 
Network  radetigned 
using  AMPLIFILM. 
Volume  and  weight 
reductioa;  64%  I 


8,000  V,  .5  micTo-iarad 
capocitor  redesigned 
using  AMPLIFILM. 
Volume  and  weight 
rednetian;  37%  I 
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CAPITRON 

TnRs4lsrt 

HIGH  VOLTAGE  CAPACITORS 
and 

PULSE  FORMING  NETWORKS 


AMP  CAPITRON  High  Voltage  Capacitors  and  Pulse 
Forming  Networks  are  p>articularly  suitable  for  applica¬ 
tions  where  miniaturization  or  maximum  conservation 
oi  weight  are  paramount  factors.  Units  can  be  installed 
adjacent  to  irregular  or  curved  surfaces  with  terminal 
outlets  placed  to  permit  the  most  efficient  and  compact 
circuiting.  They  will  operate  effectively  at  both  lower 
and  higher  temperatures  than  ordinary  units  which  use 
paper,  mica,  or  plastic  dielectrics. 

Write  for  complete  information.. 


AMPLIFILM  DIVISION 

Aircraft-Marine  Products 

2100  Paittn  Strtat,  Harrisburi  10,  Pa. 

AMP  TisSs  Msik  Rst  tt.S.  Pit  Off. 


CQU£ZJB9DKI^3lI] 


WRITE  ^ 
DIRECT  TO 


ROTARY 

SOLEKOID 


tAic/ie  i/ui'H 


SOLViS  MANY  REMOH 
CONTROL  RROBLiMS 


The  many  produaion  applications  of 
Ledex  Rotary  Solenoids  vary  from  the 
dependable,  snap-action  tripping  of  air¬ 
borne  bomb  releases  to  the  actuation  of 
rugged,  hydraulic  valves  in  heavy  duty 
materials  handling  equipment. 

Five  Ledex  Rotary  Solenoid  models 
are  manufactured.  Diameters  range 
from  U/i  to  3^4  inches.  Predetermined 
rotation  up  to  95*  can  be  engineered  to 
suit  your  product's  requirements.  Surt- 
ing  torques  for  45*  stroke  range  from 
y*  pound-inches  to  50  pound-inches. 

We  supply  to  quantity  users  and  so¬ 
licit  the  opportunity  to  be  of  assistance 
in  engineering  a  Ledex  Rotary  Solenoid 
to  meet  your  product's  requirements. 


If  you  have  a  fabricating  or  prtxessing 
problem  involving  paper  ...  if  you  re¬ 
quire  definite  technical  characteristics 
and,  above  all,  dependable  uniformity, 
it  may  be  worthwhile  for  you  and 
Mosinee  technicians  to  get  together. 


Mosinee  is  not  interested  so  much  in 


terms  of  volume  production  as  in  our 
ability  to  render  helpful  service  to  man¬ 


ufacturers  in  the  field  of  electronics 


and  in  the  electrical  goods  industry.  Our 
"paperologists”  are  at  your  service  for 


consultation. 


MOSINEE  PAPER  MILLS  COMPANY*  MOSINEE,  WIS. 


TIS  WEBSTER  STREET 
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ENGINEEI^INe  C€. 

2743  S.  TWENTY-EIGHTH  STREET,  MILWAUKEE  46,  WIS 


ARTOS  MACHINES  AT  HATFIELD  WIRE  A  CABLE  CO. 
HILLSIDE,  NEW  JERSEY 

Showing  6  of  14  Artos  Machines  used  to  process  wire 
for  Hotfteld  cord  sets  ond  wiring  ossemblies. 


ARTOS  AUTOMATIC  MACHINES 

Measure,  Cut,  Strip  over  200  Million  Feet 
annually  at  Hatfield's  great  plant 


Artos  Machines  have  chalked  up  tremen¬ 
dous  savings  in  time  and  labor  through  the 
years,  at  Hatfield.  The  first  machine,  in¬ 
stalled  in  19.^1  prosed  itself  so  concltisisely 
that  today  they  have  fourteen  Artos  Ma¬ 
chines  handling  over  200  million  feet  of 
ssire  per  year.  This  includes  practically 
esery  type  of  ssire,  from  the  POSJ  and  POT 
types  to  the  heavy  SJ  and  S  types  of  svire. 
One  of  the  leaders  in  the  industry,  Hatfield 
produces  both  special  and  custom  built 
cord  sets  for  the  electrical  appliance  in¬ 


dustry,  including  most  of  the  larger  radio 
and  television  companies.  In  addition,  they 
manufacture  special  wiring  harness  assem¬ 
blies,  and  custom-mold  both  rubber  and 
thermo-plastic  materials  integrally  to  wire. 
Choice  of  Artos  Automatic  Machines  by 
such  leaders  in  the  electrical  industry  is 
effective  proof  of  their  amazing  produc¬ 
tion-savings,  cost-savings  advantages. 
You’ll  probably  find  an  ARTOS  AUTO¬ 
MATIC  to  match  your  wire  cutting  needs 
exactly.  Write  or  wire  for  details. 


I 

1 
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TUBES  AT  WORK 


(continued) 


LORD 


BONDED-RUBBER 


MOUNTINGS 

perfofK^ 


^  There  is  a  solution  to  the  problem  of  undesirable  vibration 
— LORD  Bonded-Rubber  Mountings.  The  result  .  .  .  improved 
product  performance  in  many  ways.  LORD  Mountings  make 
mechanical  equipment  smoother  .  .  .  quieter  .  .  .  easier  to 
operate  .  .  .  easier  to  sell.  They  protect  precision  and  accuracy 
.  .  .  increase  personnel  efficiency  and  production  .  .  .  prolong 
service  life  and  reduce  maintenance  costs  . .  .  save  vital  material 
.  .  .  cut  scrap  loss. 

LORD  Mountings  have  been  found  indispensable  for  hun¬ 
dreds  of  modern  products.  They  offer  many  advantages  for  the 
simplification  of  design,  reduction  of  weight,  speedier  and 
more  economical  assembly,  and  greater  operating  efficiency. 

To  attain  these  performance  improvements,  vibration-control 
should  be  planned  as  an  integral  part  of  your  product.  LORD 
Engineers  will  assist  you  to  most  effectively  adapt  flexible 
mountings  to  your  designs . . .  select  mountings  of  proper  type, 
size,  and  deflection  .  .  .  position  the  mountings  for  greatest 
effectiveness. 

W  hether  you  make  sensitive  instruments  or  massive- 
machinery,  it  will  be  to  your  advantage  to  make  LORD  Vibra¬ 
tion-Control  part  of  design. For  improved  product  sales  appeal, 
bring  your  vibration  problems  to  LORD  .  .  .  Headquarters  for 
Vibration-Control. 

LORD  MANUFACTURING  COMPANY,  ERIE,  PA. 


Photograph  showB  one  man  waiting  the 
kitoon  in  the  mountain  area  at  hit  part¬ 
ner  keeps  in  touch  with  the  Eugene  area 
to  determine  when  the  kitoon  is  Tisible 

for  the  Southern  Pacific  Railroad 
EnKineer.s  were  confronted  with 
the  problem  of  determining  ju.st 
what  location.s  for  the  three  tower.s 
necessary  would  give  line-of-sight 
communication.  They  solved  the 
problem  by  employing  a  device 
known  as  a  “kitoon”.  The  8-ft  half¬ 
kite  and  half-balloon  filled  with 
hydrogen  gas  was  .sent  aloft  in  the 
mountains  south  of  Eugene.  Other 
members  of  the  party  equipped  with 
binoculars  and  field  radio  located 
at  Eugene  notified  the  mountain 
team  when  the  kitoon  became  vis¬ 
ible  over  the  trees.  By  making  ap¬ 
propriate  markings  on  a  cord  at¬ 
tached  to  the  kitoon,  the  proper 
elevation  for  the  tower  to  give  line- 
of-sight  communication  to  Eugene 
was  determined.  The  other  two 
tower  locations  were  determined 
similarly. 


Unusual  Phuloeleolric 
Applioutions 

By  John  H.  Jipe 

ytitUUrHrr,  Knglar\il 

.Many  intkkksting  applications  of 
photoelectric  cells  have  been  devel¬ 
oped  in  (Ireat  Britain  in  recent 
months.  This  article  presents  a 
brief  description  of  a  few  novel 
applications. 


Vibration-Control  Mountings 
. . .  Bonded-Rubber  Parts 


Determining  Color  Content 
A  device  recently  developed  in 
Britain  is  used  to  determine  the 
color  content  of  a  sample  in  terms 
I  of  a  series  of  color  components ;  red. 
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Simple  •  Compact  •  Rugged 


'  >>  t<' 

J  ^ 

*  aatm  « 

•»»  0«f«  UITOH  , 


Type  tTOJ'A  U'H  r  Unil  Ouillilor  This  new  unit 
oscillator  has  a  continuous  tuning  range  of  lyO  to 
920  Me.  It  uses  a  Butterfly  Circuit  with  no  moving 
contacts.  Output  coupling  is  a  short  coaxial  line 
with  a  coupling  loop  and  a  G-R  Type  874  Coaxial 
Connector  Coupling  can  he  varied  over  a  wide 
range.  The  calibration  accuracy  is  1%.  Tbe 
output  power  is  200  mw  into  iO  ohms  at  any  fre¬ 
quency.  Amplitude  modulation  of  30%  can  he 
provided  from  an  external  source  of  40  volts, 
input  impedance  is  about  8000  ohms  Plict:  $23S.N 


Type  1214'A  Unil  Qstiltatgf  This  new  unit  OKillator 
supplies  frequencies  of  400  and  1000  cycles,  accu¬ 
rate  to  ±  2%.  It  is  a  convenient  modulator  for 
the  Types  1208-A  and  1209-A  Unit  Oscillators, 
and  IS  widely  used  as  a  power  source  for  bridge 
measurements  This  oscillator  contains  its  own 
power  supply,  unlike  other  G-R  unit  instru¬ 
ments.  Maximum  output  power  is  over  200  mw. 
Output  impedance  is  about  8000  ohms  at  maxi¬ 
mum  output.  Open-circuit  output  voltage  is 
about  80  volts.  A  toggle  switch  selects  either 
the  400-cycle  or  1000-cycle  output.  PriCt:  itlN 


Typ*  120*  A  V  H  F  Ouillitor  This  unit  os¬ 
cillator  is  similar  to  the  Type  1209-A  in 
construction  and  operation  The  tuning 
circuit  employs  a  sliding  contact  which 
makes  possible  a  wider  frequency  range  of 
63  to  300  Me.  The  frequency  calibration  is 
accurate  to  2%.  Into  30  ohms  the  out¬ 
put  power  IS  100  mw  at  any  frequency  and 
300  mw  in  the  center  of  the  range. 

Price  }tN.M 


GENERAL  RADIO  Company 

275  Massachusetts  Avenue,  Cambridge  39,  Mass. 

90  Str00t  Nfw  YOK  6  9Xrf  S.  .WirAitpon  Ar4.  CHICAGO  5  J<iw  \.  Sruard  St.  LOS  ANCfLES  31 


Other  G‘t  Unit  fnstruments 
ere  under  dtvetopment  end 
win  be  ovoilobfe  in  the  future. 
Wotch  for  them. 
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Magnetic  Components  Division,  Dept.  6460-A 

RAYTHEON  MANUFACTURING  COMPANY 

Waltham  54,  Massachusetts 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINE! 


JKaytheon  Voltage  Stabilizers,  Trans¬ 
formers  and  other  Magnetic  Components  are  noted  for 
reliability  in  the  most  exacting  military  service.  As  a 
leading  manufacturer  for  20  years,  Raytheon  has  de¬ 
veloped  engineering  and  production  facilities  which 
enable  it  to  produce  highest  quality  components  to  meet 
the  most  rigid  MIL  requirements.  Write  for  complete 
information.  , 


VOLTAGE 

STABILIZERS 


CUSTOM-BUILT 

TRANSFORMERS 


Individually  engineered  to 
meet  the  most  exacting  mili¬ 
tary  or  commercial  require¬ 
ments.  Typical  units  include: 
single  or  polyphase  power 
transformers,  pulse  transform¬ 
ers,  servo  transformers, 
chokes,  saturable  magnetic 
components,  etc.  Cased  or 
open  types  to  meet  MIL 
specifications  as  well  as  Un¬ 
derwriters’  Laboratories  and 
R.  M.  A.  requirements. 


Precision  built  to  provide 
maximum  voltage  stabiliza¬ 
tion  with  minimum  variation 
in  output  voltage.  An  essential 
component  for  all  electronic 
or  electrical  equipment  re¬ 
quiring  constant  voltage  for 
dependable,  accurate  opera¬ 
tion.  Available  in  catalog 
models  from  1  $  to  2000  watts 
output  capacity  ...  or  custom- 
engineered  to  suit  special  ap¬ 
plications. 

Write  ter  Complete  Information 

torlKvon  Products  includ*  Marwwrs  PottiCindvr*  rodof;  taltiomvteri*;  rodM  and  tatnvii^on  racriverii 
microwov*  tommunkotioftt;  •l•ctro»fotic  oir  cl«on«r>;  W«ldpow«r*  w«lder»;  voltag*  stobiHsersi 
R*Cti^org*r*  boH«ry  chorg«ri;  R««tifilt«r*  boH«ry  tliminatort,  R*ctiring«r>*,  troMform*r>;  Micro- 
Iborm*  dioH^my;  froctionol  Kf>  motors,  ond  othor  •loctrenic 


Installation  of  these  inexpensive 
PAMARCO  tensions  lowers  wind¬ 
ing  costs  because  each  machine 
will  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production,  PAMARCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  saew 
setting  quickly  adjusts  lor  any  wire 
gouge.  No  tools  or  special  skill  are 

_  needed  for  operation.  For 

complete  data  call  or  write 
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IDEAS 


/  Bonding,  Casting,  Coating  Resins, 
develop^  by  Ciba  Research,  are  sim- 
plifying  manufacturing  methods, 
w  improving  product  efficiency,  and 
opening  new  fields  of  product  devel¬ 
opment.  Some  important  new  and  f 
typical  “in  use”  examples  are  ^wn  / 

and  described  here.  /_ 


making 
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TUBES  AT  WORK 


blue  and  yellow.  The  equipment 
consists  basically  of  a  lisht  source 
to  illuminate  the  sample  by  trans¬ 
mission  or  reflection,  a  set  of  color 
filters  corresponding  to  the  chosen 
primary  colors  and  a  photo  cell. 

The  color  filters  are  mounted  on 
a  disk  which  is  rotated  at  1,500  to 
3,000  rpm  .so  that  the  output  from 
the  photoelectric  cell  varies  cycli¬ 
cally  with  the  filters  breaking  the 
beam  of  light. 

A  commutator  is  arranged  to 
rotate  synchronously  with  the  disk 
and  is  used  to  connect  the  photo¬ 
electric  cell  in  turn  to  one  of  a 
group  of  three  amplifiers.  Outputs 
from  the  amplifiers  are  presented 
on  three  meters  and  give  an  indica¬ 
tion  of  the  corresponding  color  con¬ 
tent  of  the  sample. 

To  enable  the  three  amplifier  sys¬ 
tems  to  be  adjusted  for  gain,  a 
standard  sample  of  accepted  color 
content  is  u.sed  to  produce  standard 
indications  on  the  meters. 


famous  nai 


compal 


performance/ 
looks  >  •  • 
. .  and  picked 


A  new  instrument  has  been  de¬ 
veloped  for  analyzing  comple.\  wave¬ 
forms  although  originally  intended 
for  analyzing  the  sea’s  tidal  swell. 

A  strip  chart  of  the  waves  to  be 
analyzed  is  wrapped  around  a  fly¬ 
wheel  and  is  illuminated  by  a  lamp 
and  .scanned  by  a  photoelectric  cell. 
Output  from  the  cell  is  amplified 
and  fed  to  a  vibration  galvanometer 
(or  similar  resonant  sy.stem)  .set 
to  respond  to  a  fixed  freipiency  of 
the  order  of  100  cycles. 

At  any  instant,  the  output  from 
the  cell  has  a  basic  frequency  that 
is  determined  by  the  speed  of  rota¬ 
tion  of  the  wheel.  Becau.se  of  the 
complex  waveform  recorded  on  the 
chart,  many  harmonics  are  also 
present  with  frequencies  integral 
with  that  of  the  wheel. 

.At  first  the  wheel  is  rotated  at  a 
speed  of  about  240  rpm  and  is  then 
allowed  to  run  slowly  to  a  standstill 
under  the  influence  of  friction  and 
windage.  All  the  wave  periods 
which  exist  in  the  recorded  wave¬ 
form  will  become  apparent  in  suc¬ 
cession  as  the  speed  of  the  wheel 
falls  to  the  rate  at  which  the  vari¬ 
ous  wave  periods  pass  resonance. 


One  after  another,  cha'k -radio  de-  tions —still  at  lower  cost  than  eoiii- 

signers  are  finding  in  lower-prieed  |H'titive  timers.  Sessions  offers  more 

Sessions  Timers  a  practical  wa\  to  features  than  are  available  in  any 

hold  the  line  against  today's  rising  other  timer. 

I**’"''’’*-  Investigate  the  advantages  of 

Dependable  Sessions  Timers  fea-  Sessions  'rimers  for  your  new  chn-k 

tore  a  compact.  snh-s\ nchronous  radios  regular  or  lower  price 

motor,  n-quire  fe%»er  moving  parts.  models.  U  rite  for  technical  details. 

(•list  less  lo  makv.  If  \ on  want  special  'I'he  Sessions  Clwk  Co.,  Timer 

staling  of  dial,  bezel,  and  hands.  Division,  Dept.  411,  Forcstville, 

Sessions  can  meet  vour  siH-cifica-  Connecticut. 


Liquid  Glass  Control 


With  some  automatic  machines 
used  for  the  manufacture  of  glass- 
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Electrical 

Insulation  Headquarters 


woven  of  FIBERGLA5 


HIGH  TENSILE  STRENGTH 


GREAT  DIMENSIONAL 
STABILITY 


EXCESSIVE  HEAT 
MOISTURE 
OVERLOAD 
ACID  •  DIRT 


aVmTIAI  list  or  M-A  MOOUCTS:  FIBERCIAS  VARNISHED  TUBING,  TARE  AND  CIOTH  •  INSUIATING  RARERS 
AND  TWINES  •  CABIE  FlUINC  AND  ROTHEAD  COMROUNDS  •  FRICTION  TARE  AND  SRIICE  •  TRANSFORMER  COM 
ROUNDS  •  FIBERGLAS  SATURATED  SIEEVING  •  ASBESTOS  SIEEVING  AND  TARE  •  VARNISHED  CAMBRIC  CIOTH  AND 
TARE  •  MICA  RIATE,  TARE.  RARER,  CIOTH,  TUBING  •  FIBERCIAS  BRAIDED  SIEEVING  •  COTTON  TARES,  WEBBINGS  AND 
SIEEVINCS  •  IMRREGNATED  VARNISH  TUBING  •  INSUIATING  VARNISHES  OF  All  TTRES  •  EXTRUDED  RIASTIC  TUBING 


to  provide  the  ultimate  in  electrical  insulation 


MIRAGIAS  TAPES  are  available  in  a  wide  variety  of 
widths,  thicknesses  and  styles,  for  practically  every 
electrical  insulation  requirement  where  high  dimen- 
sional  stability  and  tensile  strength  are  desired.  Con- 
tinuous  filament  MIRAGIAS  TAPES  are  supplied  in 
■■IIHfMiMW  thicknesses  ranging  from  .003"  to  .015"  and  in  widths 

from  Vt"  to  IVa".  Medium  weave  tapes,  for  machine 
iimpilllBlllililBpHH  taping,  range  in  thicknesses  from  .005"  to  .015"  while 
tight  weave  tapes  for  manual  taping,  range  in  thick* 
nesses  from  .003"  to  .007"  only.  Staple  fiber  tapes  in 
thicknesses  from  .010"  to  .025"  and  widths  from  ’/a  to 
1  Vz  ore  also  available  for  applications  where  space  is 
not  a  primary  consideration  or  where  a  more  resilient 
wrapper  cushion  is  wanted. 

Write  for  a  copy  of  the  MIRAGLA5  TAPE  BULLETIN 
.  .  .  also  for  a  FREE  TEST  SAMPLE 


1 

I 

i 
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We  ’re  sorry,  but  we  think  it’s  only  fair  to  tell 

possible  new  customers  our  Standing  Room  Only 
sign  must  be  changed  to  Sold  Right  Outl 

The  design  and  production  facilities  of  our 
microwave  department  are  now  taken  over  by 
the  increasing  requirements  of  our  present 
customers.  Because  of  our  responsibility  to  them, 
this  situation  may  continue  quite  a  while. 

We  are  sorry  to  say  this  because  we  enjoy 
making  new  friends.  But  we  feel  that  we  should 
tell  those  who  might  be  interested  in  our 
engineering  and  manufacturing  facilities,  that 
for  some  time  we  may  not  be  able  to  serve  them. 

Any  change  in  the  situation  will  be  announced 
in  this  publication. 


L.  H.  TERPENING  COMPANY 

DESIGN  •  RESEARCH  •  PRODUCTION 

Microwave  Tfonsmisston  Lines  and  Associo ted  Components 
16  West  61st  St  •N  New  York  33  N  Y  •  Circle  6-4760 


The  Dyno-Myke  Model  129*B 
b  o  precision,  high  speed,  dynamic  micrometer 
vsing  linear  differential  transformers  ot  the 
sensing  element.  It  measures  and  provides  for 
recording  such  phenomena  as  force,  torque, 
strain,  vibration,  acceleration,  temperature, 
pr«  tsure,  thickness,  surface  finish,  etc.,  with  a 
linear  frequency  response  of  DC  to  1000  cps. 
Direct  displacements  are  measured  in  five 
ranges  from  ±.1  inch  to  ±10  micro  inches. 
On  standard  magnetic  recorders  a  sensitivity 
of  1  micro  inch  per  millimeter  is  avoiloble. 
A  toggle  switch  converts  the  Dyna-Myke  to  o 
high  frequency,  high  sensitivity  stroin  goge 
indicator.  The  output  is  used  to  drive  ony 
type  of  magnetic,  null  balonce  or  goWanom* 
eter  recorder— or  the  DC  or  modulated 
carrier  may  be  viewed  on  an  OKilloKope. 
Selsyn  motors  may  be  driven  for  remote 
bdication  or  control.  Request  Technkol  lul* 
letin  129'B  for  full  details. 


DYNA- 

METER 


The  Dyno'Meter  Model  144,  when 
'used  with  the  Dyna*Myke,  indicates  by  neon 
Rghti  the  peak  amplitude  of  transients  os 
fost  os  1  millisecond.  This  indication  may  be 
Instantaneous  or  a  memory  feoture  may  be 
used  to  maintain  the  reoding  until  reset. 
Built-in  power  relays  provide  on-or-off  con¬ 
trol  to  any  plus  or  minus  limits  estoblished  by 
the  Dyno-Myke.  The  combination  of  the  Dyno- 
Myke  ond  the  Dyna-Meter  offers  many 
opplkations  to  industrial  processes  resulting 
in  the  elimination  of  scrap  of  the  source.  Uses 
in  connection  with  machine  tool  operations  are 
particularly  impreuive.  Request  Dyna-Meter 
Technical  ^lletin  144. 

CvsfeM  RviMwi  of  fbetrome  Instnmnh  Since  1943 


f  ELECTRONICS, 


S062  WhMltr  St.,  Ditriit  II,  MUh. 
Nertmter,  I9SI  -  ELECTRONICS 


1- 


%QiUIUmU|  -that  keeps  pace  with  the  growth  of  the  dectronic  industry 
-that  meets  iuUy  the  performance  requirements  of  aH 
radio  and  tv  set  manufacturers 

-that  safeguards  dealer  service  work  TIINR-SI 


TUNG-SOL  ELECTRIC  INC.,  Newark  4,  N.  J.  —  Sole*  OHicet:  Atlonto  •  Chicogo  •  Dallas  •  Denver  •  Defroit  •  Los  Angeles  •  Newark 
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A  DiPlirMBli  SOVRCI 


«  T 


Chemical  Process  Control 


Write  for  44-page  catalog  for  full  details 
on  these  Stackpole  components: 

Eleelronie  Componanis  Division 
STACKPOLE  CARBON  COMPANY,  St.  Marys,  Pa. 

FIXED  RESISTORS  •  VARIABLE  RESISTORS  •  IRON  CORES 
CERAMAG  (non-ferrousr  CORES*  LINE  ond  SLIDE  SWITCHES  •  MOLDED  COIL 
FORMS  •  GA  gimmick  capacitors 


Photoelectric  cells  have  been  used 
in  many  forms  of  bridge  circuits 
but  a  recent  application  introduces 
a  principle  which  makes  the  bridge 
self-balancing.  The  in.strument  has 
l)een  devi.sed  for  the  control  of 
chemical  processes  involving  color, 
turbidity  and  .so  forth  and  is  espe¬ 
cially  applicable  to  flowing  liquids. 

The  essential  principle  is  that  of 
a  Wheat.stone  bridge  with  photoelec¬ 
tric  cells  in  adjacent  arms  and  a 
source  of  light  obtained  by  reflec¬ 
tion  from  a  mirror  galvanometer. 
The  width  of  the  beam  is  adjusted 
so  that  it  is  just  wide  enough  to 
cover  both  phot(K-ells,  mounted  side 
by  side. 

In  front  of  one  cell  is  placed  a 
transparent  vessel  through  which 
the  liquid  to  be  tested  is  allowed  to 
flow.  The  second  cell  is  not  covered 
but  is  arranged  .so  that  when  the 
galvanometer  deflection  changes, 
the  beam  of  light  falls  onto  a 
smaller  area  of  the  sensitive  surface 


SmCKPOlE 


TUBES  AT  WORK  (continiwd) 

ware,  it  is  important  that  the  level 
of  the  glass  in  the  melting  tank 
should  be  held  con.stant  within  close 
limits.  A  new  method  of  achieving 
this  is  based  on  the  projection  of  a 
beam  of  ultraviolet  light  onto  the 
molten  glass.  The  teflected  light  is 
detected  by  means  of  a  photoelec¬ 
tric  cell  fitted  with  a  filter  to  ex¬ 
clude  all  light  except  ultraviolet. 

As  the  level  of  the  glass  drops, 
the  angle  of  the  reflected  beam  is 
altered  and  the  resultant  change  in 
photoelectric  current  is  amplified 
and  used  to  control  a  mechanism 
which  allows  fresh  materials  to  be 
run  into  the  melting  tank. 

Operation  of  the  device  is  not 
affected  by  light  other  than  ultra¬ 
violet  reflected  from  the  glass  lie- 
cau.se  molten  glass  does  not  emit 
any  appreciable  amount  of  ultra¬ 
violet  light  and  the  filter  excludes 
visible  light  which  would  influence 
the  photoelectric  cell. 

An  alternative  to  using  the  re¬ 
flected  beam  is  to  water-cool  a 
special  metal  brick  built  into  the 
wall  of  the  melting  tank  and  .so 
cause  a  dark  spot.  In  this  case,  the 
photoelectric  cell  is  focused  on  the 
reflection  of  the  dark  spot  on  the 
glass  when  the  latter  is  at  the 
desired  level. 
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Has  all  the  features  of  the  WV-77A  and, 
in  addition,  the  following  features  . . . 

^  dir»c» 

in«n«  el  cemplex  wove*  IrefN 
0  2  veil  to  2000  velH 
Hat  7  noit'tliip  ronqet  lor  re« 
tiitonce  ond  veltoge  meo»ure> 
mefitt 

^  All  fwlUtcoU  velto^e  poinfi  ie- 
creoso  in  o  wniferin  "3>to*V' 
rotio 

t/  Ketpente  flat  from  30  cpt  to  3 
Me  on  1  S>,  15-,  SO-.  ISO-, 

ond  SOO-voit  rongot 

y  Covert  widof  a<  oimI  d<  voNogo 
rangot 

y  Etpociolly  otofol  o«  TV  Mgnol 
tracer 

y  Hat  etched  olominvia  panel 

^  Wider  overlap  of  tcalet  mere 
occerate  readingt 


t/  Stvrdy  200-micreampere  meter 
movement 

y  Meter  electronically  protected 
ogaintt  burn-out 

^  Metol  cate  thieldt  inetrument 
from  rf  fieldt 

y  Carbon-film  1%  multiplier  re- 
titfort  for  lotting  accuracy 
t/  Retponte  Hot  from  30  cpt  to 
3  Me  on  3-.  13-.  ond  60- volt 
ronget 

y  DC  input  retittorKO,  1 1  meg- 
ehmt  on  all  dc  ronget 
y  Pointer  con  be  lere-centered  for 
TV  ond  FM  ditcriminotor  olign- 


y  Polority  of  ohmt  probe  it  poti- 
tive  .  .  for  cheching  electro- 
lytict  * 

y  Ouroble,  "full-view"  OVl"  plot- 
tic  meter  cote 


values  of  tine  wovot  eimalla- 
neoutly  up  to  1S00  volH  not 
ond  4200  volH  poob-to-poali 


y  Equipped  with  dc-polority  re¬ 
verting  twitch 

y  Negolive-feedbocli  bridge  cir¬ 
cuit  for  greoter  ttobility 
y  More  conveniont  .  .  .  with  now- 
type  tlip-on  probe 


The  dc  ranges  of  both  the  irK-77yd  and  ir'K-97/d  can 
be  extended  to  ^O.OOO  t  olts  with  accessory  WG‘289 
High-Voltage  Probe  and  WO-2i)6  Multiplier  Resistor. 
Accessory  \X'G‘264  CrystahDiode  Probe  extends 
the  frequency  range  of  both  instruments  to  250  Me. 


of  2  great  RCA  VollOhmysts 


WY-77A— Accuracy  and  Versatility 
at  a  Low  Price 


WV-97A— Especially  useful  for 
Television  Servicing 

The  WV-97A  combines  in  one  instrument  an  unusual 
array  of  features  of  interest  to  every  service  technician. 

The  new  Senior  VoltOhmyst  measures  dc  voltages  from 
0.1  volt  to  1300  volts  in  high-impedance  circuits,  even 
with  ac  present.  It  reads  the  rms  values  of  sine  waves  and 
the  peak-to-peak  values  of  complex  waves  or  recurrent 
pulses,  even  in  the  presence  of  dc.  Its  electronic  ohmmeter 
has  seven  ranges  to  measure  resistances  from  0.2  to  one 
billion  ohms. 

An  outstanding  feature  is  its  usefulness  as  a  television 
signal  tracer.,, made  possible  by  its  high-input  resisunce, 
wide  frequency  range,  and  direct  reading  of  peak-to-peak 
voltages. 


Unquestionably  the  greatest  value  in  all-electronic,  ac- 
operated,  vacuum-tube  volt-ohmmeters . . .  the  WV-77A  is 
factory-built  and  factory -calibrated  against  the  finc'st  labo¬ 
ratory  standards.  Comes  complete  with  tubes,  battery, 
probes,  cables  and  instruction  booklet . . .  ready  to  use. 

Equipped  with  five  ranges  each;  for  dc  voltage,  ac  volt¬ 
age,  and  resistance.  It  measure's  dc  from  0.05  to  1 2(NI  volts; 
ac  from  0.1  to  1200  volts  rms;  and  resistance  from  0.2  to 
1  billion  ohms.  Superior  in  every  respect  to  the  famous 
195- A.  •Rr*  U  S  p.t  on. 


Ask  your  RCA  Test  equipment  Distributor  for  comploto 
tochnicol  data  faldors,  ar  write  RCA,  Commercial  Engi> 
nearing.  Section  43KX,  Harrison,  New  Jersey. 
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a  product  of . . . 

Technical  Know-how 
Sound  Engineering 
Quality  Workmanship 


Instrument  Co 


Resistance  to  Wear 

Outlasting  hardened  steel  and  cemented 
carbides  2  to  5,000  times. 


Resistance  to  Friction 

Affording  very  low  friction  surfaces  due 
to  hardness  and  surface  continuity. 


Resistance  to  Heat  Distortion 

Retention  of  form  at  temperatures  up 
to  1,000°C. 


Retention  of  Insulating  Properties 

Excellent  dielectric  properties  over  a  wide 
range  of  temperatures. 


THE  ISOTOPE  RATEMETER 

A  New  Laboratory 
Counting  Rotemeter 


The  Model  524->lsetope  Rotemeter  is 
o  laborgtory>quolity,  counter>type  rote- 
meter  for  detecting  ond  monitoring 
olpho,  beto,  and  gommo  radiation.  It 
hat  been  designed  for  the  exocting 
requirements  of  medicol  or  laboratory 
personnel  for  use  in  chemical  or  isotope 
reseorch  loborotories.  This  instrument 
is  applicoble  to  civilion  defense  and 
numerous  industrial  requirements. 

A  wide  selection  of  counting  rotes  is 
provided:  0-300,  0-1000,  0-3000, 
0-10,000,  0-30,000.  and  0-100,000 
counts  per  minute.  Aural  as  well  as 
vituol  presentation  is  feotured.  A 
three-position  meter  time-constant 
twitch  allows  the  operator  to  select  the 
most  desirable  speed  of  response.  The 
probe  assembly  uses  standard  co-axial 
bate  counter  tubes  and  is  connected  to 
the  cate  by  meons  of  a  four-foot 
flexible  cable.  The  instrument  operates 
from  alls  volt  AC  supply.  The  rugged 
10  X  7  X  8"  case  is  finished  in  groy 
baked  enamel. 


Linde  Synthetic  Sapphire  is  available  in  a  variety  of 
forms.  It  ran  Ik*  jK»lished  by  flame  or  ordinary  diamond 
|M>lishin^;  it  can  lie  formed  and  bent  by  flame.  Polished 
sa|ipbire  surfaces  keep  free  of  dirt,  and  in  many  anti-fric¬ 
tion  applications,  need  not  Ik*  lubricated. 

'I'lie  exjjerience  that  Linde  engineers  have  in  applying 
sapjdiire  to  industrial  processes  may  be  of  help  to  you. 
(!all  or  >\rite  the  Linde  ofliee  neare>t  you.  (iet  your  copy  of 
tb<‘  b<H>klet.  "Linde  .Sviitbetie  C.rvstals  For  Indiistrv.”  Ask 


oriii 


Trod«-Mork 


For  more  complete  informo* 
tion  on  the  Isotope  Rote- 
meter,  write  tor  Bulletm 
•  Form  3002  B' 


LINDE  AIR  PRODUCTS  COMPANY 

A  DIVISION  OF  UNION  CARBIDC  AND  CARBON  CORPORATION 
30  E.  42nd  St.,  N*w  York  17,  N.  Y.  lUkR  Offiees  in  Ollwf  Prindpat  CM** 
In  Canada  >  DOMUNION  OXYGB4  COMPANY.  UMITED,  ToroNo 


5806  HOUGH  AVE. 
CLEVELAND  3,  OHIO 
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TELITROL 


aicnoNics 


CIRCI^I 

ci.<"«  “'Vh.',.  So."'”"" 


The  above  statement  is  typical  of  those  made  by  users 


oi  HEINEMANN  Magnetic  CIRCUIT  BREAKERS.  These 
breakers  cut  off  the  current  INSTANTLY  on  short  circuit 
or  dangerous  overload  but,  where  desired,  are  equipped 
with  a  magnetic-hydraulic  Time  Delay  which  permits 
passage  oi  minor  overload  for  a  predetermined  length  oi  time. 

They  are  FULLY  MAGNETIC  —  they  always  carry  iuU  load,  regardless 
oi  surroimding  temperature  conditions.  They  ore  NON-THERMAL  —  action 
depends  on  the  electrical  current  itseli,  nothing  else.  Breakers  con  be  de¬ 
signed  to  meet  your  individual  requirements.  Write  ior  iniormotion.  Send  ior 
Catalog. 


UNIT  CARRIER  ASSEMBLY 


HEATING  ELEMENT 


HEATING  ELEMENT 
WELDED  HERE 


RIVET  STUD 


MICA  WASHERS 


TUBES  AT  WORK  (continued) 

of  the  cell.  This  area  i.s  illuminated 
in  proportion  to  the  deflection  of 
the  Kalvanometer. 

The  out-of-balance  current  from 
the  cells  is  amplified  and  used  to 
operate  a  recorder,  as  well  as  the 
Kalvanometer.  This  arrantfement 
makes  the  bridKe  self-balancing. 


A  new  machine  has  been  devel¬ 
oped  for  checking  of  filled  cartons 
leaving  a  weighing  mechanism  and 
uses  a  combination  of  a  radioactive 
source  and  a  photoelectric  cell. 

The  radioactive  source  emits  beta 
rays  of  sufficient  power  to  be  able 
to  pass  through  an  empty  carton 
and  so  operate  an  alarm.  The  source 
is  not  of  sufficient  power  to  pass 
through  a  full  carton.  Thus,  it  is 
possible  to  find  out  whether  each 
carton  has  been  correctly  filled. 

There  are  two  conditions  which 


The  measurement  of  gloss  or 
shine  on  a  painted  or  varnished  sur¬ 
face  is  not  a  particularly  ea.sy  quan¬ 
tity  to  evaluate  and  an  instrument 
to  do  this  has  been  designed  by  the 
Paint  Research  Station  in  Britain. 

A  parallel  beam  of  light  from  a 
small  lamp  is  directed  onto  the  te.st 
specimen  at  an  angle  of  45  deg  and 
the  reflected  light  is  picked  up  by 
a  pair  of  photoelectric  cells.  One 
cell  is  arranged  to  receive  the  specu¬ 
larly  reflected  light  and  the  other 
cell  the  light  that  is  diffused  nor¬ 
mally  to  the  surface.  The  two  cells 
are  connected  in  opposition,  to  a 
galvanometer,  with  an  attenuator  in 
the  circuit  of  the  one  which  re¬ 
ceives  the  specular  illumination. 
There  is  also  a  galvanometer  .sen¬ 
sitivity  control. 

To  use  the  instrument,  it  is 
placed  on  a  mat  surface  and  the  at¬ 
tenuator  i.s  adjusted  to  give  a  zero 
indication.  A  standard  of  reflec¬ 
tance  (actually  black  gla.ss)  i.s  then 
substituted  for  the  mat  surface  and 
the  galvanometer  sensitivity  control 
is  adjusted  for  full-scale  deflection. 
The  instrument  is  then  ready  for 
readings  to  be  taken  on  test  sam¬ 
ples. 

The  optical  .system  contains  a 
plate  of  heat-absorbing  glass  and 
means  are  provided  for  the  intro¬ 
duction  of  color  filters  into  the 
light  beam  if  desired. 


%WPROGItESSIVr^o«v^' 


Weight  Checker 


Norember,  I95f  —  ELECTRONICS 


Glossmeter 


Small  enough  to  put  under  your  fingernail, 
this  rivet  is  made  by  Progressive  for  The 
Cuno  Engineering  Corporation.  Used  in  an 
automotive  cigarette  lighter,  it  serves  as  a 
post  to  which  the  center  of  the  heating  coil 
is  spot  welded  and  as  a  rivet  for  fastening 
the  burner  cup  to  the  lighter  shell. 


This  double  function  required  precise  up¬ 
setting  of  a  metal  sufficiently  soft  to  be  used 
as  a  rivet,  yet  rugged  enough  to  withstand 
the  welding  operation. 


At  Progressive,  we  welcome  special  jobs 
like  these.  It's  our  business  and  we're  good 
at  it.  See  Progressive— if  it's  a  SPECIAL. 


WRITE  FOR  OUR  CATALOG 
IT  MAY  SAVE  YOU  MONEY 


®  the  progressive 

JHM!FAfTl'RI\C  fDHPA.VV 

50  NORWOOD  ST.,  TORRINGTON,  CONN. 

SALES  OFFICES:  SAN  FRANCISCO,  LOS  ANGELES, 
PORTLAND,  DETROIT,  PHILADELPHIA,  CLEVELAND, 
SEAHLE,  BOSTON,  SYRACUSE,  ST.  LOUIS,  CHICAGO. 


three  times 
actual  size 


C-D's  Tantalum  Capacitor  is  the  result  of  over  15  years  of  iniiepen<lent 

researcli  by  Cornell-Diibilier  engineers.  Tests  prove  tliat  C-D's  Tantalum 
Capacitor  lias  longer  shelf  life,  lower  leakage,  even  at  +8.'>°C  and 

good  frequency  characteristics.  For  full  details  write  for  Engineering 
Ihdh'  i  I  -No.  .">19,  Dept.  K>111,  Cornell-Dubilier  Electric  Corporation, 
South  Plainfield,  New  Jersey. 


CORNELl-DUBiilER 

CAPACITORS 

PLANT*  IN  SOUTH  SLAINPIILO.  N.  i.t  NtW  SKOPOS9.  WOSCIBTKS.  AND 
CAMBSIOOC.  MASS.I  PROVIOCNCt.  N.  I.:  INO*ANAPOLI8.  INO-I  SUOUAV 
SPNINQS.  N-  C.;  ANQ  tUStlOIASV,  THK  NAOIAST  COUP..  CUCVCLANO.  OHIO 
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NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


BOSTON  10,  MASS. 

1 10  Federal  Street 
HUbbard  2-7850 


Engineering  and  development  facilities 


ette 


100  SIXTH  AVE. 
OADIO  will  TflfVISIOM.  INC. 
FOB  CUSTOM  lADIO  AND  TV  COMPONENTS 
Custom  assemble  your  own  high  fidelity 
phono  -  radio  -  television  ensemble.  All 
famous  name  components  at  lowest  prices. 
Send  for  free  hi-fi  cataloi;  to  Dept.  E. 


POWER,  AUDIO,  FILAMENT 
and  PLATE  TRANSFORMERS 
REACTORS  •  FILTERS  •  CHOKES 
TV*  RADIO  •  ELECTRONICS 
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FULL  RANGE  OF  M  L-T-27 


TRnnSFORmERS 


distributors  . 
for  30  years 
of  radio  and 
electronic 
components  for 
all  your  needs 


HERMETICALLY 
SEALED  UNITS 


NYT  hermetically  sealed  trans¬ 
formers  are  available  in  all  stand¬ 


ard  sizes  to  meet  MIL-T-27  speci¬ 
fications,  and  especially  designed 
constructions  for  a  wide  variety  of 
military  as  well  as  civilian  applica¬ 
tions.  Designed  and  built  to  meet 
the  most  exacting  specifications. 
Production  facilities  for  quantity 
production  of  all  sizes. 


the  HORNET 


HORNET  transformers,  pioneered 
by  NYT,  are  of  open  type  construc¬ 
tion,  utilizing  Class  II  insulating 
materials.  Approximately  one- 
fourth  the  size  and  weight  of  com¬ 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  he  designed  for 
ambients  up  to  190  deg.  C.,  alti¬ 
tudes  up  to  60,000  feet;  power 
ratings  from  2VA  to  5KVA. 


ELEVISION 


NEW  YORK  13,  N.Y 

100  Sixth  Av«nue 
WAlker  5  8883 


NEWARK  2,  N.  J. 

24  Central  Avenue 
MArket  21661 


0 


LLINS 


Used  in  the  *^Vohe  of  Amerha^^  Servke  of  the 
U*  S«  Department  of  State 


Installation  of  Federal  F-8C2S  power  tri- 
odes  in  modulator  tube  compartment  of 
207B-1  transmitter. 


207B-1  35  KW  high  frequency 
broadcast  transmitter  manu¬ 
factured  by  Collins  Radio  Co. 


In  the  operation  of  the  world-wide  "Voice 
of  America”  service,  an  important  part 
will  be  played  by  the  207B-1,  a  35  kilowatt  high 
frequency  broadcast  transmitter  manufactured  by 
Collins  Radio  Company,  of  Cedar  Rapids,  Iowa. 

In  the  view  on  the  right  are  shown  the  five  similar 
side-by-side  units  of  the  207B-1,  bolted  together  to 
form  the  full  AM  equipment. 

When  the  time  came  to  select  a  modulator  tube  for 
the  207B-1  the  choice  of  Collins  was  the  Federal 
F-8C25— a  forced  air-cooled  triode  rated  at  5  kilowatts 


anode  dissipation.  The  F-8C25  has  a  thoriated  tung¬ 
sten  filamentary  cathode,  requiring  lower  power  and 
providing  longer  service  life. 

Federal  Telephone  and  Radio  Corporation  takes 
pride  in  having  worked  with  Collins  Radio  Company 
to  assure  the  ruggedness,  efficiency  and  stability  re¬ 
quired  by  one  of  history’s  most  important  applica¬ 
tions  of  radio  broadcasting. 


Federal  Always  Has  Made  Better  Tubes 


Federal  Telephone  and  Radio  Corpora  tion 


rdCIAl  TClCCMMIMICkTlOH  UlOII 
lints. Nutley.  N  J  .a  unit  of 

IT&T  s  Mfortd  w'id*  research  and 
S.  engineering  organization  > 


VACUUM  TUBE  DIVISION  100  KINGSIANO  HOAD.  ClIHON.  NEW  JERSEY 
In  Conode  federal  Cltcmr  Monufoerwrmf  Com^eny.  ltd..  Montrool.  R  O. 
Enport  OfttriBulora  Internetionol  Stendord  Eloetric  Cofp.,A7  Breed  tt.,N.Y. 
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DO  YOU  MAKE 


If  so,  you’ll  be  well  repaid  by  getting  the 
(  facts  on  a  special  group  of  Pure  Ferric 

Oxides,  developed  by  Williams  and  manu¬ 
factured  especially  for  this  purpose. 

Williams  Ferric  Oxides  analyze  better  than 
99^^  FejOj.  They  contain  a  minimum  of 
impurities.  They  are  available  in  a  broad 
range  of  particle  sizes  and  shapes.  Among 
them,  we’re  certain  you’ll  find  one  that’s 
"just  right’’  for  your  requirements.  The 
proper  application  of  Ferric  Oxides  to  the 
manufacture  of  Ferrites  is  our  specialty.  So 


TUBES  AT  WORK  (continiKd) 

'  j?ive  false  indications:  spaces  be¬ 
tween  cartons  on  the  conveyor  and 
the  complete  absence  of  a  carton. 

■  To  overcome  this  difficulty,  a  litfht 
^  beam  is  projected  across  the  con¬ 
veyor  track  and  the  photoelectric 
cell  on  the  opposite  side  is  inter- 
'  locked  with  the  beta-ray  ecpiipment 
so  that  the  latter  can  only  make  its 
,  check  when  a  carton  (empty  or 
!  full)  is  blockinjr  the  litrht  beam. 


Siiiall  Tubes  Made  by 
Kb‘elro(ieposilioii 

Smai.L  .mktai.  tubes  with  diameters 
between  0.1  mm  and  1  mm  are  often 
used  in  electronic  instruments.  In¬ 
directly  heated  cathodes  for  elec¬ 
tron  tubes  are  one  example. 

The  usual  manufacturing  pro- 
i  cedure  is  to  draw  down  larirer  tubes 
or  to  use  electrodeposition  on  a 
mandrel.  The  first  method  is  gen¬ 
erally  used  for  such  alloy  tul>es  as 
stainless  steel  but  it  is  difficult  to 
obtain  very  small  diameters.  The 
j  electrodeposition  method  may  be 
I  used  for  pure  metals.  In  this  case, 
it  is  ditlicult  to  pull  out  the  mandrel 
without  destroying  the  tube  when 
deiMisition  on  waxed  or  oxidized 
threads  is  used. 

A  innovation  in  the  electrodeposi¬ 
tion  method  is  to  use  a  N’ylon  fiber 
as  a  mandrel.  Drawn  Nylon  fibers 
!  are  obtainable  in  exact  dimensions 
and  have  a  high  .strength  and  very 
smooth  surfaces. 

Pnicrditrr 


write  today,  stating  your  requirements. 
We’ll  gladly  send  samples  for  test.  Chances 
are  good  that  our  Ferric  Oxide  "Know 
How’’  can  save  you  considerable  time  and 
money.  Address  Department  25,  C.  K. 
Williams  &  Co.,  Easton,  Pennsylvania. 


[ 


C.  K.  WILLIAMS  &  CO. 


Eacton,  Pa.  •  East  St.  Louis,  III.  •  Emeryville,  Cal. 


The  first  step  taken  in  making 
tubes  by  the  new  method  is  to  silver 
the  Nylon  fiber  by  the  Brashar  or 
rochelle  salt  method  as  used  for 
glass.'  If  the  Nylon  fibers  are 
dipped  in 'a  solution  of  one  gram  of 
SnCl  in  1  liter  of  distilled  water 
and  then  rinsed  in  two  baths  of  dis¬ 
tilled  water,  a  better  adhesion  be¬ 
tween  the  Nylon  fiber  and  silver 
coating  is  obtained.  The  silvered 
fiber  is  then  plated  to  the  neces.sary 
wall  thickness  with  the  desired 
metal.  The  electric  circuit  must  l)e 
closed  before  the  fiber  is  immersed 
in  the  electroplating  bath  in  order 
not  to  destroy  the  thin  silver  coat¬ 
ing. 

The  mandrel  m.iy  be  removed 
from  the  tube  by  holding  one  end  of 
the  tube  with  a  pair  of  tweezers  and 
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±0.01%  AC  Regulation! 

That's  the  degree  of  accuracy  attained  hy  Sorensen's  new  Model  1001 
AC  Line  Voltoge  Regulator! 

GENERAL  SPECIFICATIONS 

Heretofore,  the  closest  regulation  in  com¬ 
mercially  available  regulators  has  been 
±0.1  %,  regardless  of  manufacturer  or  cir¬ 
cuit  approach.  Now,  Sorensen's  continuing 
study  and  design  refinements  have  pro¬ 
duced  a  super-accurate  regulator  —  the 
Model  1001  —  as  a  standard  catalog  item. 


fug.  0  —  1000  VA 

liip<rt  rwi««  OS-IMVAC  l#,SS-«~ 

Imi4  0.  r.  rofif*  0 J  O.tS 

Ootpvt  IIS  VAC  (.A****U«  h«.  II^ISSMfei) 

DnMrtiM  }%  IMH. 

Tim*  CMWlaiit  0.1  nn.Oi 

Mcnicy  ±0AI% 

Th«  accuracy  is  guaranteed  et  ream 
temperature,  for  a  resiotive  lead,  an  Input  vrietlen 
of  ±10%,  and  over  a  two-te-ono  load  change.  For 
all  other  condiyient  within  the  spociRcotioni,  the 
Model  1001  hat  a  proportionate  amount  of  accom 


§Mm 


modatien. 


WRITE  FOR  FULL  INFORMATION 


•  Combination  twist-lock  and  double-T  receptacle,  or,  output  terminals  to  eliminate 
contact  resistance. 

•  Three-function  output  switch  for 

1  Normal  regulator  functioning. 

2  Operation  with  integral  semi-fixed  resistance  in  place  of  potentiometer. 

3  Direct  load  connection  with  the  control  diode  for  regulation  of  voltages  other  than  IIS  volts. 

•  Only  FOUR  vacuum  tubes  and  NO  relays  are  used. 

•  All  tube  filament  voltages  are  regulated  for  long  dependable  life. 


SORENSEN  AND  COMPANY  •  375  FAIRFIELD  AVE.,  STAMFORD  CONN. 


« 

l*.lr..icf  it  ■ 
tr.e.  MarkaA 
warU  t. 

Mm  .hctra.lc  r«f- 
*I.Mm  mm^  CMtr.1 
•f  v.lt.f.,  c.r- 
r.at,  ^awar,  ar 
fra^aaacy. 


mocM  1001 


drift- free  d.€,  recording 


/  SPRINGS 
COILS 
AND 

WIREFORMS 


^^ring  your  spring  problems 
to  us  and  be  assured  of  unusual 
assistance  and  guaranteed  satis¬ 
faction  —  for  Lewis  is  geared  to 
design  and  manufacture  springs, 
coils  and  wireforms  quickly, 
economically  and  dependably. 
Lewis  offers: 

•  Experienced  design  and 
engineering  personnel 
e  Extensive  modern  facilities 
e  Unique  manufacturing  methods 
e  Skilled  production  workers 
e  Veteran  sales  engineering 
representatives 

Call,  wire  or  write  to  have  a  Lewis 
Spring  Engineer  help  you  check 
your  requirements,  without 
obligation. 


Here's  a  direct  writing,  high  speed  oscillograph  with  microvolt 
d-c  sensitivity — mode  completely  drift-free  through  on  exclusive 
chopper  type  amplifier.  Now  you  can  obtain  a  precise  record 
of  transient  variables — some  formerly  recorded  only  by  photo¬ 
graphic  means — at  about  100  times  the  speed  of  other 
recorders  with  comparobfe  sensitivity. 

Remember  only  the  Offner  Dynograph  gives  you  all  of  these 
features: 

Pen  Deflection  Lineority  at  1%  with  pen  response  of  1  120th 
second. 

Sensitivity  of  150  microvolts  d-c  per  centimeter  of  pen  de¬ 
flection. 

No  extra  equipment  needed  with  reluctance  type  pick-ups. 

True  differential  input  obtained  through  special  transformer 
coupling. 

Yes,  if  your  need  is  for  accurate,  high  speed,  simultaneous 
recording  of  transients  in  the  operation  of  various  equipment 
• — investigate  the  Offner  Dynograph — write  today  for  Bulletin 
L-31 1 — see  the  complete  specifications  and  construction  details 
of  the  Dynograph. 


SPRINGS 


Chicago  25,  Illinois 


5320  N.  Kedzie  Avenue 
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SEE  ^Thompson  for 


TYPICAL  PERFORMANCE 
Fr*^y«fi<y  rang*,  0  »o  10,750  AAc./$«c. 
V.  S.  W.  R.,  1.5  maximum 
Ifitoptian  last,  0.2  docibali  or  last  at 
3,000  Mc./S*c. 

CrOtc>totli,  55  docibafi  minimum  ot  3,000 
Mc./Sm. 

Cbacoctarittic  im^d«n<«,  50  ohmt  nominol 
Maximwiii  RF  volloga,  500  volts,  RMS 
Fowor  rotiiif,  CW  Moximum  continuous  100 
wotts  ot  3,000  A4c./Soc. 


Modal  No.  10664,  Singla*Pola. 
SiX'Throw  Coaxiol  Switch. 


Modal  No.  10565, 
Sinaia -Pol#,  Two* 
Throw  Cooxiol  Switch. 


COAXIAL  SWITCHES 


RELIABLf  R-F  AND  MECHANICAL  PERFORMANCE  under  extreme  en¬ 
vironmental  conditions  is  guaranteed  in  types  which  include 
single-pole,  2-throw,  3'throw,  4-throw  and  6-throw;  double-pole, 
double-throw;  and  Sensing  Switches.  Remote  actuation  (28  volts 
DC  or  1 1 5  volts  AC)  is  available  for  all. 

Thompson  Products  invites  you  to  take  advantage  of  the  Elec¬ 
tronics  Division’s  staff  of  competent  engineers,  electronic  and 
environmental  test  equipment,  model  shop  facilities  and  produc¬ 
tion  facilities  in  the  solution  of  your  coaxial  switch  problems. 


WRITE  for  juTthir 
ttchnual  inform*- 
lion  nnJ  Joicrip- 
tiro  hrocinre; 
jonr  inquiry 
will  iring  n 
prompt  rtply. 


ELECTRONICS  DIVISION,  2196  CLARKWOOD  ROAD,  CLEVELAND  3,  OHIO 


Tompson  Q  Products,  Inc. 

MANUFACTURES  OF  PRECISION  AIRCRAFT  PARTS  AND  ACCESSORIES 

CLEVELAND  •  DETROIT  •  LOS  ANGELES  •  ST.  CATHARINES,  ONTARIO 
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(continued) 


TUBES  AT  WORK 


drawing'  on  the  free  end  of  the  fiher. 
The  fiher  will  then  free  itself  from 
the  inside  surface  of  the  tube  1h*- 
cause  it  will  contract  without  break¬ 
ing-  By  short  dippin>r  in  dilute 
nitric  acid,  the  thin  silver  coatinjr 
inside  the  tube  can  be  removed  if 
necessary. 

This  material  was  abstracted 
from  an  article  by  It.  .1.  K.  (lezelius 
entitled  “Makinj;  Small  .Metal  Tubes 
by  Klectrodeposition  on  Nylon 
Fibers”  which  appeared  in  The  Re- 
i-ieiv  of  Scientific  IiiKtniinents  for 
October  1950,  pajje  886. 


EXCLUSIVE  JOHNSON  CONTACT  DESIGN 
ASSURES  LONGER  TIP  JACK  LIFE.  BETTER  SERVICE 


Enlarged  cut-awoy  view  of  JOHN¬ 
SON  Jack  showin9  ciclusivc 

JOHNSON  formed  contact,  live  ac¬ 
tion  beryllium  copper  tpring  elim¬ 
inates  fatigue  failure,  prevents 
stressing  beyond  yield  point,  pro¬ 
vides  9  long  lines  of  contact. 


Rekkrknce 

I  "Maiulbook  of  Chfrnistry  ami  I‘hy 
:|oth  Ktlitioii,  1)  2.537. 


L'niversul  lloliliii»  Ji^ 

.A  TWKNTY-Poi'NP  ball-and-socket 
universal  holdinjr  ji>r  consisting  of 
a  small  vise  mounted  on  a  steel  ball 
floatin^f  in  a  socket  mounting  base 
is  beinjr  used  in  the  iiroduction  of 
midKet  and  subminiature  relays  and 
holds  promise  for  wide  application 
in  similar  production  work. 


Flared  contact  ends  per- 
mit  easy  insertion  of  tip 
or  test  prod. 


A  Tip  Jack  is  no  better  than  its  contact 
Here,  in  the  heart  of  the  tip  jack,  service  life  is 
determined. 

When  design  specifications  call  for  tip  jacks 
of  best  quality,  remember  these  important  — 
Exclusive  features  of  JOHNSON  Tip  Jacks: 


0  Contacts  of  heat  treated  beryllium  copper,  assur¬ 
ing  long  service  life  and  high  contact  tension 

Exclusive  JOHNSON  design  providing  long  par- 
allel  lines  of  contact  for  lowest  possible  resistance 

Freedom  from  trouble,  despite  insertion  of  over- 
Size  prods  or  long  rough  service 

Contact  end  flared  for  easy  insertion. 

Large,  easy-wiring  terminal.  Plenty  of  room  fo» 
several  wires  No  solder  can  run  inside. 

As  in  all  JOHNSON  Tip  Jacks,  machined  parts  are  ol 
highest  quality,  with  close  fitting  threads  and  smooth  fin¬ 
ish  They  may  be  plated  to  comply  with  any  specifications. 


WIDE  VARIETY  AVAILABLE 


UniTerial  holding  iig  in  uie  on  a  lub- 
miniature  relay  production  line 


JOHNSON  Tip  Jacks  are  available  in  insulated  style 
with  strong  molded  Plaskon  heads  in  a  choice  of  ten 
attractive  colors  and  also  with  red  or  black  molded-on 
phenolic  heads.  They  are  also  available  without  head  for 
mounting  directly  in  equipment,  and  in  a  variety  of  other 
types.  JOHNSON  makes  many  other  jacks  and  plugs,  such 
as  banana  ”  styles,  as  well  as  plug  and  jack  board  as¬ 
semblies,  connectors,  etc.  Manufacturers  are  invited  to 
write  for  free  samples  and  catalog  information. 


The  vise  in  the  jijr  opens  and 
shuts  by  means  of  an  eccentric  cam. 
The  steel  ball  is  heavy  enough  to 
retain  its  position  while  permittinjr 
easy  rotation  of  the  relay  to  any 
convenient  workinK  position.  The 
ji^  was  developed  Vjy  Potter  and 
Brumfield  of  Princeton,  Ind.,  for 
use  on  their  own  production  and 
assembly  lines. 
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iring 


Electronics! 


LITERATURE 

AVAILABLl  NOW! 


Herme7/ca//y  Sea/ec/ 
MULTIPLE  HEADERS  and  SEALED  LEADS 

Hermetically  sealed  multiple  headers  and  leads  are  vital  parts 
of  countless  electronic  and  electrical  assemblies.  E-l  offers  these 
Important  components  in  over  100  different  standard  types  with 
a  variety  of  optional  features.  Thus.  E-l  offers  a  quick,  economical 
solution  to  most  terminal  problems.  For  specialized  applications, 

E-l  engineers  can  design  and  produce  multiple  headers  and 
sealed  leads  to  meet  your  requirements  at  a  practical  cost.  If 
your  problem  involves  the  hermetic  sealing  of  terminals  and 
leads,  consult  us  today!  , 

ELECTRICAL  INDUSTRIES  •  INC. 

44  SUMMER  AVENUE,  NEWARK  4,  NEW  JERSEY 

OF  SPfCfAlIZED  ElfCTRON/C  PRODUCTS  AND  I QUIPMENT 
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METAL  POWDERS 

for  the 


ELECTRONICS  INDUSTRY 


PLASTIC  METALS,  with  17  years  of  experience  in  the 
production  of  metal  powders,  has  pioneered  in  the  de- 
velttpment  of  special  property  powders  for  a  wide  variety 
of  applications  in  the  field  of  electronics.  Among  these 
applications  are: 

•  Permanent  magnets 

•  Permeability  tuning  cores 

•  Fly-back  transformer  cores 

•  Cathode-ray  tube  deflection  yokes 

•  Radar  and  sonar  items 

•  Silicon  steel  lamination  substitutes 

In  addition  to  the  development  of  powders  having 
specified  magnetic,  or  electrical  characteristics,  PLASTIC 
METALS  offers  iron  and  nickel  powders  which  are  being 
used  by  the  electronics  field  in  the  form  of  parts  made  by 
powder  metallurgical  methods.  The  present  shortages  of 
steel,  nickel,  aluminum,  zinc,  etc.  which  aggravate  the 
problems  of  production,  or  procurement  of  such  things  as 
castings,  forgings  and  die-castings,  make  it  important  that 
you  investigate  the  possibilities  of  powder  metallurgy  for: 

1 .  Conservation  of  critical  metals 

2.  Reduction  of  manufacturing  costs 

3.  Improvement  in  product  quality 

4.  Attainment  of  greater  output 

PLASTIC  METALS  invites  you  to  submit  your  problems 
that  might  involve  iron,  nickel,  manganese,  silicon  or 
magnetic  iron  oxide  powders.  Our  Research  Staff  and 
17  years  of  experience  are  at  your  disposal. 

For  more  detailed  information,  u  rite  to 


PLASTIC  METALS 

DIVISION  OF  THI  NATIONAL  RADIATOR  COMPANY 
<  JOHNSTOWN,  PiNNSnVANIA 


CAN’T  HOLD’ 
YOUR  BREATH 
INDEFINITELY' 


BUT  THESE  PAPER 
TUBULAR  CP  TYPE 
CAPACITORS  CAN! 


Th«  chitf  daficitncy  found  m  papar  tubular 
capacitors  is  thair  suscaptibihty  to  a  procass 
callad  "braathinq".  Papar  capacitors  not 
harmatically  saalad  tand  to  absorb  moistura 
from  thair  surroundings  This  procass  is  ac* 
cataratad  in  oparation  as  atactronic  aquip- 
mant  altarnataly  haats  and  cools  as  tt  is 
turnad  on  and  off.  Eipansion  and  contraction 
of  tha  air  within  tha  capacitors  causas  tha 
braathmq  action  whila  tha  accompanying 
avaporation  and  condansation  of  moistura 
causa  datarioration  by  gradual  mcraasa  of 
moistura  contant  until  tha  capacitor  bacomas 
aicassivaly  laaLy. 

Tha  solution  to  this  probtam  may  ba  found 
in  utilization  of  ELMENCO  CP  TYPE  PAPER 
TUBULAR  Capacitors.  Thasa  capacitors  ara 
non-inductivaty  wound  papar  and  foil  units 
saalad  into  staatita  caramic  tubas  by  maans 
of  bakad  synthatic  rasm  and  fills.  Tha  msart 
IS  mmaral  oil  impragnatad.  assuring  safa  opar¬ 
ation  at  ambiant  tamperaturas  up  to  BS'^  C. 

Tha  staatita  casa  and  synthatic  rasm  and  fill 
combina  to  insura  air-tight  anclosura  aliminat- 
mg  accumulation  of  moistura  and  "braathing**. 

"SHELF  LIFE" 

Tha  supanor  construction  of  Elmanco  CP  Typa 
Papar  Tubular  Capacitors  parmits  mdafinita 
storage  of  thasa  units  without  dangar  of 
damaging  datarioration.  ,  , 


1000  WVOC  001  —  .054  MFD 

400  WVDC  .001  .  .1  MFD 

400  WVDC  02  —  2S  MFD 

200  WVDC . I  -  .5  MFDj 


ARCO 

ELECTRONICS,  INC. 

103  LAFAYETTE  STREET 
NEW  YORK  13,  N.  Y. 


"OPERATING  LIFE" 

Thousands  of  TV  sarvicaman  swaar  by  thasa 
capacitors.  Thay  maraty  raplaca  and  forgat. 
CP  typa  capacitors  last  a  "hfatima'*. 


WRITE 

FOR 

FREE 

CATALOG 

AND 

PRICES. 


CAPACITY  RANGES 
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'  Sync  Amplitude 


Monitor  Switching 


Picture  Monitor  Controls 


line  Switching 


GPL  VIDEO  SWITCHER 


Input  Select  Buttons  ^ 


Wove  form 
Colibrotion  ^ 


•  Studio  switching  flexibility 
anywhere 

•  Panel  and  active  buttons 
internally  illuminated 

•  Portable,  self-contained  — 

Panel  enclosed  for  transit 

•  Monitor  views  5  camera 
inputs,  2  remotes, 
outgoing  line 

•  Styled  to  match  all 


For  the  new  station,  for  the  ex¬ 
panding  station,  GPL’s  champion 
team  of  Video  Switcher  and  Master 
Monitor  affords  a  new  high  in 
quality,  in  field  flexibility,  in  re¬ 
hearsal  and  programming  control. 
Both  units  are  packaged  for  easy 
portability,  with  self-contained 
power  supplies.  Either  can  be 
integrated  into  your  present  in- 


•  Sound  interlock  switching  for 
remotes  and  2  romeros 

•  Two  open  panel  positions, 
90"  and  120“ 

•  Switch  panel  removable, 
operable  to  S  feet 

•  Twin  fading  levers  for 
fades,  dissolves 

•  Two  “effects"  buses 
GPl  TV  e<|uipment 


stallation,  can  accommodate  your 
particular  operating  conditions. 

The  Switcher  and  Monitor  team 
is  another  example  of  GPL’s  unique 
achievement  in  the  production  of 
high  quality,  high  utility  equip¬ 
ment  for  TV  stations  —  another 
reason  why  GPL  is  THE  INDUS¬ 
TRY’S  LEADING  LINE  -  IN 
QUALITY,  IN  DESIGN. 


WRITE,  WIRE  or  PHONE  fOR  DETAILS  TODAY 


GPL  MASTER  MONITOR 

•  Selection  of  3  pre-set  inputs 

•  8 Vs"  Monitoring  tube 

•  3"  Oscilloscope,  also  providing 
test  facilities 

•  Meter  readings  of  line  voltage 
and  power  supply  outputs 

•  Fast  sweep  for  observing  vertical 
sync  block 

•  Quick-reference  calibration 
voltage  button 

•  Automatic  sync  of  oscilloscope 
and  kinescope  sweeps 

at  half-line  or  half-field 
frequency 

•  Regulcrted  pulse  high  voltage 
supply  isolated  from 
sweep  circuits 

•  High  impedonce  bridging  input 

•  Compoct,  portable 

•  Ready  accessibility  of  all 
controls,  tubes,  cinuHs 


I 


BALLANTINE 


THE  ELECTRON  ART 

(continued  from  p  140) 

his  tongue,  he  completes  a  circuit 
that  activates  the  pens  of  a  record¬ 
ing  device.  The  subject  is  not  dis¬ 
turbed  by  the  passage  of  the  minute 
current  through  his  body. 

The  instrument  has  revealed  sev¬ 
eral  items  of  intere.st.  A  healthy  rat 
will  drink  at  the  rate  of  si.\  or  seven 
laps  a  second,  regardle.ss  of  how 
long  he  has  been  deprived  of  water, 
or  how  long  he  has  been  drinking. 
(Humans  could,  perhaps,  benefit 
from  this  le.sson.)  Also,  it  was 
found  that  out  of  a  24-hour  day, 
rats  spend  only  about  20  minutes 
(pienching  their  thirst.  Despite  the 
foregoing  revelations,  the  Univer¬ 
sity’s  psychologists  claim  that  the 
drinkometer  has  demonstrated  sev¬ 
eral  marked  similarities  between 
the  drinking  habits  of  animals 
and  humans.  Both  have  automatic 
mechanisms  which  provide  thirst 
sensations  when  the  body  is  in  need 
of  water.  The.se  mechanisms  are 
often  complicated,  in  the  case  of 
humans,  by  emotion  and  learning. 
In  further  experiments.  Hill  and 
Stellar,  who  devised  the  drink¬ 
ometer,  hope  to  find  out  what  hap¬ 
pens  to  the  thirst  mechanism  of  a 
perspiring  football  player  who 
dashes  off  the  field,  gulps  down  a 
pint  of  ice  water,  and  then  collapses 
in  a  dead  faint. 


SENSITIVE  ELECTRONIC  VOLTMETERS 


•  •  •  THE  MODEL  310 A,  a  Super- Sensitive 
Electronic  Voltmeter,  meosuring  100  microvolts  to  100  volts  from 
10  cycles  up  to  1  MC  with  3%  accuracy  (and  up  to  2  MC  with  5% 
accuracy)  at  any  point  on  the  single  logarithmic  voltage  scale. 


•  Input  Impedance  is  2 
megohms  shunted  by  1  ■> 
mmfds  on  the  0.001  and  the 
0.01  ranges  and  by  8  mmfds 
on  the  other  ranges. 


•  Generous  use  of  negative 
feedback  provides  customary 
Ballantine  stability. 


•  Null  Detector  Switch  enables 
instrument  to  be  used  as  a  null 
balance  detector  in  bridge 
measurement  work  down  to 
20  microvolts. 


•  Six  decade  range  switch  per¬ 
mits  entire  voltage  range  to  be 
read  on  a  single  voltage  scale. 
Linear  DU  Scale. 


Mea!>iirin»  DiMiribiitetl 
Cuparilaiire  of 

Bv  .loH.V  A.  Co.NNOR* 

rf  \orthrup  Couiuanu 
I^hiladf  lphia.  Penn 

I’KOBAHLY  one  of  the  mo.st  obvious 
and  direct  methods  of  measuring 
coil  inductance  is  by  means  of  a 
re.sonant  circuit.  An  instrument 
which  has  become  accepted  as  one 
of  the  most  flexible  resonant-circuit 
devices  is  the  Q-meter.  When  a  coil 
is  being  investigated  with  this  in¬ 
strument.  it  is  placed  in  series  with 
a  calibrated  air-capacitor  which  in 
turn  is  shunted  with  a  vacuum-tube 
voltmeter  (see  Fig.  1).  .4t  a  genera¬ 
tor  fre(|uency  f  which  corresponds 
to  a  condition  of  resonance 


•  Illuminated  and  hand 
calibrated  meter  scale. 


•  Amplifier  section  may  be 
separately  used  as  a  60,  40  or 
20  DU  pre-amplifier  flat  with¬ 
in  Vz  DB  up  to  2  MC. 


•  Available  multipliers  increase 
the  voltage  range  to  1,000  or 
10,000  volts. 


•  Available  precision  shunt  resistors  permit  the 
measurement  of  AC  currents  from  1  ampere  di>wn 
to  one-tenth  »)f  a  microampere. 


li,-r*‘  was  ilaii,* 
'S'  wa.s  ill  tile  ciiiploy  of  tho 
■h  laihoratory  at  WashlnB- 


100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 
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ADLAKE  RELAYS  AT  WORK-On«  .f .  SRfiRS  •!  odvtrtitRmRntt  Rti  tpRcilU  ADLAKf  o|»|»llcali 


for  absolute 


dependability 


C-E  Re-circulation  Steam  Generators 

use  Adlalce  mercury  relays 


4 


nintiifi 


Th«  thr*«  ADLAKl  Ralayt  in  this  steam  (jenerator  con¬ 
trol.  manufactured  by  The  Adams  &  Westlake  Co. 
for  Combustion  KnRineerinR-Superheater,  I  nc..  were 
designt'd  for  foolproof  operation.  For,  in  addition  to 
their  timing,  load  and  control  functions,  they  have 
an  important  safety  job  to  do  (see  panel). 


neers  will  be  happy  to  work  with  you  on  questions 
of  relay  design  and  application.  If  you  don’t  find 
the  relay  you  need  in  the  adlake  relay  catalog,  it 
will  be  custom-built  for  you. 


WrH«  today  for  your  free  copy  of  the  illustrated 
ADi.AKE  Relay  catalog — no  obligation,  of  course. 
Address  The  Adams  &  Westlake  Company,  1107 
N.  Michigan.  Klkhart,  Indiana. 


Tha  same  anglnaarlng  skill  ADI.AKE  applied  to  the 
C-K  Re-circulation  Steam  (lenerator  ('ontrols  is 
available  for  your  relay  problems,  adi.akk  engi¬ 


Westlake 


Adams 


8 


ELECTRONICS  — Noremfcer,  1951 


SOLVE  YOUR 
WIRING 
PROBLEMS 


CORD 


caul 


/our  order,  Runzel  products  will 
assist  you  in  your  wiring  problems. 

Shielded  wire  and  cords  .  .  . 
popular  hook-up  and  lead-in  wire 
.  .  .  speaker  cords  and  all  types  of 
insulated  wire  products. 

Geared  for  fast  production  .  .  . 
Centrolly  locoted  .  .  .  our  facilities 
for  service  are  unexcelled. 


Write  for  samples 
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MICO 

Precision  Appnnitns 

TOROID  COIL  WINDERS 


MICO  INSTRUMENT  CO. 

76E  Trowbridge  St.  Cambridge,  Mass. 


STANDARD  engineers  are  available  for  con¬ 
sultation  and  their  co-operation  is  assured  to 
designers  and  technicians  throughout  industry 
wishing  to  take  advantage  of  Standard's  long 
experience  in  the  field  of  valve  engineering. 


PIcave  wnie  to : 


Standard  Telephones  and  Cables  Limited 


An  I.  T.  A  T.  Asidciatt 


] 

Communication  and  Industrial  Valves 

••y  Standard 

The  comprehensive  range  of  high-quality  valves 
manufactured  by  Standard  includes  types  for  almost 
every  application,  representative  of  which  are  : 


>X'idc-rangf,  laboratory-type 
machines  available  for  wind- 


duction  machines  built  to  meet 
specific  requirements. 


Broadcast,  Communicatian  and  Television  transmission 
Airborne  and  Mobile  V.H.F.  Equipment 
Microwave  links 

Telephone  and  Telegraph  Coaxial  and  line  transmission 
D.C.  Power  Supply  Rectification 
R.E.  Heating 

Counting  and  Computing 
Motor  Speed  Control 
Welding  Control 
Medical  Diathermy 
Voltage  Stabilisation 
X-Ray 

Vacuum  Measurement 
Thermocouples 


ing  samples  and  small  produc¬ 
tion  runs  of  toroid  coils.  Pro- 


for  high  e«Ui««*V 

o«th« 

dbqDUCTIOH  UWj 


PRECISION  SOLDERING  TOOL 


ALL  NICKEL  PLATED -SHOWN  'A  ACTUAL  SIZE 


Designed  for 

MANUFACTURING 

REPAIRING 


in  the  fields  of 


ELECTRONICS  •  TELEPHONE 
COMMUNICATIONS  •  RADIO 
TELEVISION  •  AIRCRAFT 
SHIP  BUILDING  •  RADAR 
TRANSFORMERS  •  VENDING 
MACHINES  •  INSTRUMENTS 
HOBBY  CRAFTS 


Mode  in  U.  S.  A. 


NEW  125  WATT  improved  Heoting 

Element;  with  simplified  replacement 
assembly. 

NEW  Handle  Tube,  larger,  stronger 

NEW  Rugged  One-Piece  Construction 
to  withstand  hard  industrial  use 

NEW  Improved  All-Ceramic  Insulation 
assembly  in  head  and  handle 

NEW  Accelerated  H«iat  Transfer;  solder¬ 
ing  temperature  in  48  seconds 

NEW  Repla  ceable  High  Alloy  Copper 
Tips,  highly  corrosion  resistant 


KELNOR  MANUFACTURING  CORPORATION 

General  Offices.  222  Kearny  Street,  San  Francisco  8,  California 


Other  Kelnor  Features 


SCIENTIFICALLY  BALANCED  Angle  Head 
increases  accuracy,  volume  of  production. 


HARD-TO-REACH  places  easy  to  solder.  3/16" 
tip  slips  between  adjacent  wiring  without  burn¬ 
ing  insulation. 


PLASTIC  HANDLE  that  keeps  cool  due  to  Kelnor 
heating  principle. 


OrJtr  from  ymr  iupplttf  or 
unit  for  information  to 


10  OUNCES  IN  WEIGHT  with  tip,  6  feet  of 
cord,  and  plug;  so  light,  operators  never  tire. 

OUTPERFORMS  big,  heavy  irons  of  much  higher 
wattoges. 


SPECIAL 


TRIAL  OFFER  I 


OS7  from  your  regula 


pplier.  Use  it  (omitmMom/jt 
24  hcun  s  day 


ALL  KELNOR  IRONS  APPROVED  BY 
UNDERWRITERS'  LABORATORIES,  INC. 


you’re  not  more  than  satis 


Aed  with  its  performanc 


Your  supplier 
authorized  to  refund  your 


money  without  i|uesiion 
and  will  he  reimbursed  by 
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R-F 

OENERATOR 


WARD  LEONARD 

ELECTRIC  COMPANY 


ft  E  Smee  Oft 


RCSisioRS  .  RHf0SJA!<;  .  wiAvs  .  g^mtuni  oivicis 


and  llkod  Itl 


This  Ward  Leonard  Vitrohm  bracket  terminal  resistor 
was  installed  in  the  fluorescent  lighting  system  of  the  new 
subway  cars  for  three  important  reasons. 

First,  it  could  withstand  the  wear  and  tear  of  constant 
vibration  and  shock  of  starts  and  stops. 

Secondly,  it  could  be  installed  faster  and  easier  in  very 
limited  space. 

In  the  third  place,  although  these  resistors  last  indefinite¬ 
ly,  they  must  t>e  readily  replaceable  in  case  of  accidental 
aamage. 

These  subway  cars  run  on  600  volt  D.  C.  The  builder  pro¬ 
vided  pre-wired  terminal  studs.  By  using  a  bracket  terminal 
resistor  it  was  possible  to  combine  mounting  and  elearical 
conneaion  in  one  simple,  fast  installation. 

That’s  Ward  Leonard  “result-engineering”— problems 
turned  into  perfect  performance  by  the  proper  selection  or 
adaption  of  electric  controls.  Write  for  Vitrohm  Resistor 
Catalog,  Ward  Leonard  Electric  Co.,  31  South  Street,  Mount 
Vernon,  N.  Y.  Offices  in  principal  cities  of  U.  S.  and  Canada. 
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FIG.  1 — Basic  circuit  ol  Q-met*r  method 
lor  meoturing  inductance 


I  The  equivalent  .series  inductance 
of  a  coil  is  a  circuit  parameter 
which  describes  a  simplification  of 
the  exi.sting  conditions.  Figure  2A 
is  an  approximate  etiuivalent  circuit 
of  a  coil  with  distributed  capaci¬ 
tance  C.  within  the  coil  and  .some 
distributed  capacitance  C,  due  to 
external  connecting  leads.  Since  this 
is  an  intermediate  simplification  of 
the  true  nature  of  the  distributed 
capacitance  into  equivalent  lumped 
circuit  constants,  one  more  simpli¬ 
fying  step  can  be  taken  to  arrive  at 
the  equivalent  of  Fig.  2B.  Thus,  the 
unknown  coil  can  be  viewed  as  a 
coil  with  a  true  inductance  L, 
shunted  by  an  equivalent  distri¬ 
buted  capacitance  Ct.  However,  the 
resonant  measuring  circuit  only 
identified  the  magnitude  of  the 
equivalent  series  inductance  L,  of 
Fig.  2C.  The  relation  between  L,.  Cj, 
and  L,  is  immediately  seen  from 
eipiating  the  impedance  of  the  net¬ 
works  of  Fig.  2B  and  2C.  Thus 


From  this  relation  it  is  .seen  that 


Distributed  Caimcitance 


where  m  =  2-/ and  L  is  the  unknown 
inductance  in  series  with  the  known 
capacitance  C.  If  the  equivalent  ca¬ 
pacitance  r  can  be  a.ssured  by 
means  of  some  auxiliary  calibration, 
the  inductance  L  can  be  calculated 
from  the  known  values  of  /  and  C. 
In  this  process,  the  value  of  L  ob¬ 
tained  is  the  equivalent  series  in¬ 
ductance  as  seen  by  the  Q-meter  cir¬ 
cuit  and  includes  lead  inductances 
and  the  effects  of  the  distributed 
shunt  capacitance  of  the  coil  under 
te.st. 


TAKEN 


FOR 


RIDE 


A 


BRIDGEPORT  BRASS  COMPANY 

Copper  Auot  Bulletin 

*Br^ge|^rt*  MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA;  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


\  \\ 


Examples  of  small  parts  produced  accurately  and  economically  on  Swiss  screw  machines. 
Tapers  on  some  parts  generated  on  cutoff  end  to  eliminate  set'ondary  machining  operations. 
Courtesy  Newtown  Mfg.  Co.,  Newtown.  Conn.  fsamp/es  enlmrg^  35^c) 

Taper  Generated  to  Eliminate 
SecondarY  Machining  Operation 


Parts  such  as  firing  pins  for  fuses  or 
electronic  terminals  with  tapered  points  I 
on  one  end,  as  well  as  operations  on  the 
opposite  end,  are  often  completed  in 
the  primary  operation  on  Swiss  screw 
machines.  This  is  accomplished  by  gen¬ 
erating  the  point  on  the  cutoff  end. 
Previously,  this  part  was  completed  in 
a  secondary  operation. 

In  generating  a  taper,  a  single-point 
tool  is  used.  The  stock  feed  cam  and 
the  tool  feed  cam  are  synchronized  to 
produce  the  required  angle.  Since  the  | 
pressure  of  the  single-point  tool  is  al¬ 
most  negligible  when  compared  to  a  I 
broad-forming  tool,  distortion  of  the  ^ 
part  is  thereby  reduced  to  a  minimum, 
if  not  completely  eliminated,  and 
smoother  finishes  are  obtained. 


Unleaded  Brass  Used 

The  part  in  the  lower  right  cor¬ 
ner  is  a  good  example  of  such  work. 
It  is  made  from  high  brass  rod  (65% 
copper,  35%  zinc)  drawn  to  a  spring 
temper.  Without  lead  this  alloy  is  gen¬ 
erally  not  used  in  screw  machines  as 
the  chip  is  long  and  stringy.  However, 
the  alloy  and  temper  was  used  to  ob¬ 
tain  higher  tensile  strength  and  greater 
wearing  qualities. 

The  overall  length  is  .900  in.  with 
one  di.ameter  .135  x  3  16  long,  another 
.120  X  Vz  and  the  tapered  diameter 
.065  X  7  32.  A  .090  drilled  hole  is  put 
in  the  .135  diameter. 

Drill  Edges  Rounded  Over 

The  cutting  edges  of  the  drill  were 


rounded  over  to  produce  a  negative 
rake,  thus  causing  the  chip  to  come  out 
in  a  long,  unbroken  curl.  In  this  way 
clogging  by  chips  was  eliminated  and 
drill  breakage  reduced. 

In  rounding  over  the  cutting  edge  of 
the  small  spiral  drills,  it  was  found  that 
a  diamond  wheel  produced  a  finer  fin¬ 
ish  which  decreased  the  friction  and 
also  produced  a  cleaner  hole.  Caro 
must  be  taken  to  prevent  burring  of 
the  cutting  edge. 

Carbide  tools  were  used  on  all  tho 
parts  and  only  standard  twist  drills 
were  used  rather  than  the  flat  gun  drilL 
I  The  cutting  compound  used  was  a 
heavy  sulfur-base  oil.  The  work  dis* 
colored  but  tarnish  was  removed  by 
dipping. 

The  difficulty  of  centering  accurate* 
ly  prior  to  drilling  was  overcome  by 
using  a  fixed  cutting  tool  from  the  over¬ 
head  post.  By  accurately  turning  tho 
center,  the  possibility  of  the  drill  walk¬ 
ing  and  breaking  was  considerably  re¬ 
duced. 

A  spindle  speed  of  10,000  rpm  was 
used  with  a  feed  of  about  0.0009.  For 
a  better  finish  the  feed  can  be  reduced 
to  around  0.0005. 

Double  reed-Oul  Utilized 

The  length  of  the  part  in  the  center 
of  the  illustration  theoretically  was  too 
great  for  the  machine  which  matches 
the  diameter  of  5  32.  However,  by 
feeding  twice  without  cutting  off  and 
supporting  the  work  from  the  turret, 
it  was  possible  to  turn  the  three  diam¬ 
eters,  then  cut  off. 

In  cutting  either  leaded  or  unleaded 
copper-base  alloys,  no  top  rake  was 
used  and  the  clearance  angles  were  be¬ 
tween  5  and  10  degrees.  High  finishes 
were  obtained  by  slightly  breaking  the 
edge  of  the  cutting  tools. 

I  For  information  on  the  cutting  char¬ 
acteristics  of  various  alloys  and  infor¬ 
mation  on  machining  them,  write  on 
company  letterhead  for  Bridgeport 
Brass  "Technical  Handbook.”  If  addi¬ 
tional  help  is  needed,  contact  our  Lab- 
j  oratory.  (7J8i) 
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THE  HATHAWAY  SC-16A  SIX  ELEMENT 

RECORDING  CATHODE-RAY 


Ovef  BSX  of  the  torque 
«i«d  in  induitry  ore 


•  Permanently  Accurote 

•  Practically  Indestructible 

•  Faster— Easier  to  use 


•  Automatic  Release 


•  All  Capacities 


in  inch  ounces  .  -  •  >ocfi 
pounds  .  ■  . icot pounds 
Ad  Xiie»  from  0-6000 
ft  IbsJ  N. 


R-2  HIGH 

VACUUM  EVAPORATOR 


An  Eiccedingly  versotile  high  vocuum  unit 
for  oil  types  of  evoporotion  \  reseorch  work 


Also  Availobie;  Smollcr  &  forger  units;  Oil  dif¬ 
fusion  pumps;  Vacuum  occcssories  &  coatings 

OPTICAL  FILM  ENGINEERING  CO. 

2735  N.  Sixth  St.  Philadelphio  33,  Pa. 


NEW  HIGHS  IN  RESOLUTION  are  obtained  by  this  new 
oscillograph  because  of  its  unusually  HIGH  FREQUENCY 
RESPONSE  and  HIGH  CHART  SPEED... designed  for  record¬ 
ing  fast  transients  and  continuous  phenomena. 

FREQUENCY  RESPONSE  0  to  200,000  crcics  per  tecond 
RECORDS  up  to  1000  ft.  long  of  speeds  up  to  600  inches  per  second 
RECORDS  up  to  10  H.  long  of  speeds  up  to  6000  inches  per  second 
WRITING  SPEED  os  high  os  5,000,000  inches  per  second 

Note  these  additional  unusual  features. 

•  SIX  ELEMENTS  with  convenient  interchongeoble  lens  stages  for 
Ip  7,  3,  or  6  troces  on  lull  width  of  chort. 

•  INTERCHANGEABLE  RECORD  MAGAZINES  for  CONTINUOUS 
RECORDING  on  strip  chort,  either  6  inches  or  35mm  in  width  up  to  1000 
feet  in  length,  DRl)m  RECORDING  for  short,  high-speed  records,  ond 
STATIONARY  CHART  for  very  short  transients. 

•  PRECISION  TIMING  EQUIPMENT,  tuning  fork  controlled,  for 
1-millitecond  or  lO^mitlisecond  time  lines. 

•  Crystal-controlled  Z-AXIS  MODULATION  for  1/10  millisecond 
time  morks. 

•  .QUICK-CHANGE  TRANSMISSION  for  instontoneous  selection  of  16 
record  speeds  over  o  ronge  of  120  to  1. 

•  AUTOMATIC  INTENSITY  CONTROL. 

•  CONTINUOUS  SWEEP  OSCILLATOR  which  permits  viewing  os  well 
os  recording. 

•  Single-pulse  LINEAR  OSCILLATOR  for  recording  tronsients  on 
stotionory  film.  The  record  con  initiote  the  tronslent  to  be  recorded,  or  the 
tronsient  con  initiote  the  record. 


TORQUE  WRENCHES 


Coch  recording  element  it  o  complete  unit,  fully  housed, 
which  con  be  instently  inserted  or  removed.  Recording 
element  contoins  high-infensify  cothede-rey  tube,  ond 
both  AC  ond  DC  omplifiers.  Control  ponel  is  lecofed  on 
outside  end. 

FOR  FURTHER  INFORMATION,  WRITE  FOR 
BULLETIN  2  Gl-G 


monufochffw. 
dGsign  and 
production  mon 
should  hovo 
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How  Can  America  Produce  M  the  Steel  It  Needs 
. . .  for  lAilitary. . .  and  Civilian  Purposes? 


One  way  is  to  feed  more  pig  iron  into 
the  furnaces.  But  .  .  . 

That  will  require  more  supplies  of  ore, 
limestone,  coal,  etc.*— to  say  nothing 
of  more  new  ore  boats  and  rail  cars  to 
transport  the  additional  supplies. 

A  better  way — the  only  practical  way 
— is  to  use  the  dormant  iron  and  steel 
scrap  lying  around  in  the  form  of  old 
machines,  equipment,  tools  and  metal 
structures. 

Your  business  must  have  available 
scrap — in  some  form.  That  scrap  is 
needed  to  keep  the  furnaces  going  in  the 

NON-FERROUS  SCRAP  IS  NEEDED,  TOO! 

Thia  meirmrtimamami  la  m  romtrlbmtiam,  Im  the  mntlommi  imtaraat, 


steel  mills  ...  to  keep  our  fighting 
forces  and  our  allies  well  armed  ...  to 
sustain  our  civilian  life  at  home. 

Think  how  many  ways  you  use  iron 
and  steel.  Think  what  would  happen  if 
it  became  extremely  scarce.  Put  your 
iron  and  steel  scrap  to  good  use — now 
—by  selling  it  to  your  local  scrap  dealer. 

Don’t  delay — the  emergency  is  be¬ 
coming  more  severe  every  day. 

*For  every  ton  of  scrap  fed  into  the  furnaces, 
we  save  approximately  2  tons  of  iron  ore, 
1  ton  of  coal,  nearly  H  ton  of  limestone  and 
many  other  critical  materials.  Also,  scrap  helps 
make  steel  faster,  shortens  the  refining  process. 


FREE  BOOKLET  Tells  How  to 
Conduct  Scrap  Salvage  Program 
in  Four  Business. 

Address  Advertising  Council,  25 
W.  45th  St.,  New  York  19,  N.  Y. 


,M(kPesaw> 


McGRAW-HILL  PUBLISHING  COMPANY,  INC 

330  WEST  4Ind  STIEET  NEW  YOtK  I  •,  N.V 
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Costs, 


WORK  POSITIONERS 


Precision  Buift  B^nch  Vifi,  '*C"  Clamps  and  Work  Positionors 


(continued) 


THE  ELECTRON  ART 


made  to  make 
your  MARK 


FIG.  2 — SimpUiyinq  equiralenti  lued  in 
calculation  of  distributed  capacitance 


M/?Ar£J 


the  distributed  capacitance  C.  is  an 
intrinsic  characteristic  of  the  coil 
which  may  have  considerable  sig¬ 
nificance.  Once  the  values  of  L,  and 
Ci  are  known,  self-anti  resonance  of 
the  coil  can  be  predicted;  the  true 
coil  inductance  can  be  employed  in 
the  determination  of  the  properties 
of  magnetic  materials  used  in  the 
coil  construction ;  and  the  efficacy  of 
a  coil  design  can  be  appraised  in 
terms  of  the  relative  magnitudes  of 
L.  and  L,. 

Measurtmeiit  of  Coil  Capacitance 

The  distributed  capacitance  C.  of 
Fig.  2B  is  an  intrinsic  part  of  the 
.same  structure  which  provides  the 
inductance  L„  and  cannot  be  meas¬ 
ured  directly.  If  the  equivalent  cir¬ 
cuit  of  Fig.  2B  is  sub.stituted  for  the 
inductor  L  of  Fig.  1,  it  is  seen  that 
Ct  will  essentially  shunt  the  resonat¬ 
ing  (standard)  capacitance  C.  Thus, 
1  at  resonance 


Untirr  thosp  tnwle  marks  aro  ma<l<*  prodtirta  ranttiriK  from  nylons  to  air¬ 
craft.  They  inchiilc  Kurmenta.  hotiiery.  knit  k<mm1s  anil  textiles,  radio  and 
TV  tulMn.  ra|>a('iiors  and  n*Hist<»rs.  vnlcanixinft  eiiuipment.  cameras. 
pharmareuiicaU.  hand  grenailes.  rartridfces  and  ranvas  giMMis.  .\U  over  the 
World,  Markem  methiMls.  machines,  type  and  inks  are  marking  the  pruiiucts 
of  industry. 

There  is  a  Markem  rnethml  for  almost  ever>'  identification  purpose. 
Markem  Kquipnient  is  us(<d  for  Marking  on  {’rislucts.  Packages,  Parts,  or 
for  priMlucing  l.al>els. 

Siihniit  your  prolilern  in  detail  with  a  sample  of  the  item  to  be  marked. 
Markem  Mai’hiue  Company,  Keene,  New  Hampshire, 


/•// 


L,(c  +  c,y 

In  this  expression,  only  <i>  and  C  are 
known  quantities,  leaving  the  two 
unknown  values  L,  and  C,.  Both  of 
the.se  unknowns  can  be  determined 
by  providing  two  independent  con¬ 
ditions  of  resonance  at  frequencies 
corresponding  to  w,  and  <i>,  with 
re.sonating  capacitance  values  of  C, 
and  C,.  Thus,  if  L,  can  be  assumed 
to  be  constant  over  the  frequency 
range  involved. 


HERE'S  HOW 
OTHERS  DO  IT 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold 
work  while  two  hands  produce. 
That's  why  POWRARM  works 
on  the  most  efficient  assembly 
lines  in  America  today,  and 
belongs  on  yours.  Write  us 
about  your  production  "head¬ 
ache"  ,  .  .  we'll  show  you  how 
POWRARM  can  cure  it. 

Write  Fer  Catalog  1011 
32  iaformative  pages,  FRlt 


Holds  work  at  ony  ongle  in  Horh 
lontal,  Verticol  or  Co*oxiol  Plont. 


f^^wrarm  — 2*4 
to  1 50  lbs.  CO- 
pocity. 


For  the  .sake  of  simplicity,  a  fre¬ 
quency  ratio  of  2  to  1  is  often  se- 


92S-T  Wrightwood  Avenue  •  Chicago  14,  Illinois 
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WHEN  THE  POWER  COMPANY  changed  over  to 
alternating  current  in  certain  Chicago  areas  it  meant 
that  existing  elevators  operating  on  D.C.  had  to  be 
com  erted  fast,  or  the  good  people  of  the  town  would 
be  “grounded.” 

Ther  Electric  &  Machine  Works  of  Chicago  solved 
ele\  ator  rectification  problems  for  considerably  more 
than  100  famous  buildings  in  the  Windy  City  by 
designing  complete  power  supply  and  regenerative 
braking  e<juipment  employing  Skletron  rectifiers. 
The  illustration  shows  a  typical  3  bank  unit  with  re¬ 
generative  control,  built  for  the  Clinton  Realty  Co. 

Of  course,  elevator  ojieration  is  but  one  of  many  uses 
for  SELEmroN.  These  rugged,  efficient  selenium  recti¬ 
fiers  are  versatile  —  useful  in  hundreds  of  varying 
industrial  applications  for  economical  conversion  of 
alternating  current  to  D.C. 

Your  oten  rectification  problems  may  easily  be  solved 
by  Seletho.v  engineers.  Write  us  now  describing 
them  — and  request  our  new  Bulletin  No.  104-1)1 1. 


Seletron 


RADIO  RECEPTOR  COMPANY,  Inc. 

SiiK*  1922  in  Kadi»  anJ  flttUonkt 

Saks  Dept:  251  West  19th  St.,  New  York  11,  N.Y. 
Factory:  84  North  9th  St.,  Brooklyn  11,  N.  Y. 
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■efent-  .'wnwd  nee— x 


"I/mf  GIANT’ 

©LIGHTNING 
ARRESTER 

PDornts 

Against  Lightning  Hazards 


rOUT\N<^ 
PROFILING 

modeling 


GREEN 

ENGRAVER^- 

Proved  Profitable  — 

Machine  Top/,  Radio,  Blecfrical 
and  Instrument  Mfrs.,  Sales  Fro- 
motion  and  Advertising. 


Fait,  nug^id,  conTonlont— ond  laoiponiivo.  Tho 
Grom  Eagrorir  li  topi  ior  low-coit  poriormanco 
— ilpi  oot  prociiion  work  oa  motal,  plaitici  or 
wood  .  •  •  euti  four  Uaoi  of  lotton  Iroai  3/t4'* 
to  l**oa  eumd  or  flat  lurloeoi  •  .  •  oporotoi 
by  Iraclag  •  •  «  makoi  oayoao  aa  oxport  .  .  . 
•noroTM  paaoU,  aomo  plotoi.  lealoi,  dlali, 
moldi.  loaioi  and  initrumonti.  (Alio  widoly 
VLMd  lot  roadag,  protiiing  and  thro#  dimoa- 
•ioaol  Bodoliag.)  Ooctric  otching  attochmont 
aToilablo. 


Spoctof  offocftminfs  and  lAginier/ng  sorvico  ovoifo 
obh  for  pfoduction  work. 

fRif^foct-pocktd  folder.  Send  ter  fours,  todof 

GREEN  INSTRUMENT  COMPANY 

363  PUTNAM  AVENUE 
CAMBRIDGE,  MASS. 


PERFORMANCE 

Not  Size 

IS  WHAT  COUNTS 


No.  AT  105 

For  ribbon-type  ond 
jumbo  twin  lead. 


ONIY  JFD  Li9htnin9  Arretttrs  offer  you  these 
exclusive  potented  features  .  .  . 


1.  Stfaip-relief  Retaining  Lip  prevents  pulling 
or  straining  of  lead  agamst  contact  points 

2.  You  actually  see  positive  contact  made  with 
lead-in  wire 

3.  No  wire  stripping  or  cutting. 

Mrile  for  Form  Ne.  14  ihewina  th#  damaat 


PADiO  CORPORATION  of  AMERICA 

ELECTRON  TUBES  HARRISON,  N.J. 


Supor-Powoff  boom  Triodo  RCA>Sb31. 

Longth  — only  mox. 


from  one  tube! 


Now,  RCA  makes  super  rf  power  for  industrial  services 
practical  — with  the  new  and  revolutionary  beam  power 
triode,  RCA-5831.  This  remarkable  triode  can  handle  up  to 
650,(KK)  watts  input  at  high  efficiency.  In  rf  heating  equip¬ 
ment  requiring  super  power  for  efficient  high-speed  per¬ 
formance,  the  use  of  the  RCA-5831  results  in  simplicity  of 
circuitry  and  extraordinary  power  output. 

The  5831  is  another  example  of  RCA’s  continued  leader¬ 
ship  in  developing  power  tubes  for  industrial  applications. 

Your  RCA  Tube  Distributor  is  "headquarters"  for  all  types  of 
power  tubes  for  industry.  For  reliable  service  .  .  .  coll  him.  For 
technical  information,  write  RCA,  Commercial  Engineering,  Sec¬ 
tion  42KT,  Harrison,  N.  J. 

*fub«  used  OS  osci/lolor  or  unmodolofd  cfoss  C  power  ompfifler 
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Where  mechanical  precision 
means  electrical  accuracy 


There’s  more  to  a  precision  potentiometer  than 
accurate  winding.  In  order  that  the  required 
high  electrical  tolerances  be  held,  it  is  absolutely 
essential  that  such  parts  as  the  shaft,  mounting 
plate,  and  housing  be  designed  and  built  for 
highest  mechanical  accuracy. 

At  Fairchild,  we’ve  concentrated  on  building 


precision  equipment  of  all  kinds  for  more  than 
thirty  years.  Our  engineers  and  craftsmen  tat, 
drink,  and  sleep  precision.  Since  our  first  poten¬ 
tiometer  was  produced,  we've  made  it  a  practice 
to  carefully  control  every  phase  of  manufacture 
by  building  in  our  own  plant  every  part  that  af¬ 
fects  accuracy. 


The  eeumple  below  is  but  one  core  of  how  this  exiro  methanital  precieion  ossurts  highest  electrical  accuracy. 


CRUCIAL  PRECISION  IN  A  RADAR  CONTROL  ASSEMBLY  The  gears  on 

this  radar  control  assembly  were  precision  cut  to  eliminate  backlash  and 
binding,  but  the  care  that  went  into  their  manufacture  could  have  been 
completely  nullified  if  the  potentiometer  coupled  to  them  was  not  mechani¬ 
cally  precise.  In  this  case,  overall  accuracy  is  assured  by  using  a  Fairchild 
precision  unit. 

Like  all  Fairchild  potentiometers,  this  one  has  a  shaft  that  is  centerless 
ground  from  stainless  steel  to  a  tolerance  of  -f  .0000,  —.0005  inch.  Its  radial 
shaft  play  is  held  to  .0015  inch  F.l.R.  or  better  and  concentricity  of  shaft  to 
pilot  bushing  is  .0025  inch  F.l.R.  or  better,  depending  on  type.  Shaft  to 
mounting-plate  squareness  is  held  to  .001  inch  per  inch. 


The  windings  of  all  Fairchild  powntiometers 
are  custom-made  on  special  Fairchild-designed 
machines.  Guaranteed  functional  tolerances  are 
±0.5%  for  linear  windings,  ±1.0%  for  non¬ 
linear  windings— even  better  in  some  cases. 


A  COMPLETE  LINE  EXPERTLY  DESIGNED  AND  BUILT  TO  INDIVIDUAL  SPECIfICATIONS 


PROMPT  AnENTION  TO  SAMPLE  ORDERS.  Prompt,  ex¬ 
pert  attention  to  special  potentiometer  problems  is 
yours  by  merely  dropping  us  a  line.  Our  Potenti¬ 
ometer  Sample  Laboratory  is  set  up  explicitly  to  fill 
such  needs.  Where  sample  orders  are  r^uested. 
quick  delivery  is  assured.  Write  today,  giving  com¬ 
plete  details  to  Fairchild  Camera  and  IntIrumenI 
Corporation.  884)6  I'an  W'yek  Boulevard,  Jamaica 
t,  S.  y.  Dept.  I40-20A. 


^IRC-HILD 


PRECISION  POTENTIOMETERS 

/# 
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R*«ves-Hoffman  tnanufaclure 
quartz  crystal  unit*  to  all 
military  and  commofcial 
tpaciflcaliani  frotn 
16  kc  to  100  me. 


THE  ELECTRON  ART  (continued) 

lected  for  the  two  re.sonant  condi¬ 
tions,  In  such  a  case,  w./o),  of  Eq.  6 
will  equal  2  and 


;  which  represents  a  convenient  equa- 
'  tion  for  the  measurement  of  the 
i  distributed  capacitance  of  coils.  The 
;  measurement  process  is  simply  one 
;  of  establishing  resonance  at  any 
frequency  and  recording  the  capaci- 
,  tance  as  C,.  Doubling  the  frequency, 
:  the  new  resonant  capacitance  is 
recorded  as  C,  and  Eq.  7  is  applied 
‘  to  find  C^.  h’or  some  di.stributed- 
capacitance  measurements,  the  .se¬ 
lection  of  frequencies  with  a  nomi¬ 
nal  2  to  1  ratio  is  ade<iuately  preci.se. 
In  such  ca.ses  the  use  of  the  dis¬ 
tributed  capacitance  curves  of  Fig. 
'  :?  will  be  found  quite  useful.  It  is 


/t  More  Precise  Method 
A  method  of  obtaining  two  reso¬ 
nant  conditions  at  a  fre(|uency  ratio 
of  2  to  1  can  be  devised  by  using  the 
fact  that  even  a  good  r-f  oscillator 
usually  generates  some  second-har¬ 
monic  signal.  If  a  Q-meter  is  reso¬ 
nated  at  a  frequency  /  it  may  be 
re-re.sonated  at  a  frequency  of  2/  if 
some  auxiliary  circuit  is  provided 
to  remember  twice  the  initial  fre¬ 
quency.  This  can  be  accomplished 
by  means  of  the  arrangement  shown 
in  Fig.  4.  The  receiver  is  tuned  to 
the  second  harmonic  of  the  Q-meter 
o.scillator  without  the  u.se  of  a  bfo 
signal.  The  auxiliary  oscillator  is 


liCiNStD  UMOER  PATIWTS  OP  fTSTIM 


the  purpose  of  this  paper  to  show 
how  more  precise  measurements  of 
Cj  can  be  made  by  means  of  e.stab- 
lishing  a  nearly  exact  frecpiency 
ratio  of  2  to  1. 


Hoait  Man*  la  cryttals 


RtiVIS-HOFFMAN 


CAtltSlE  i,  PiNNSYlVANIA 


FIG.  3  Distributed  capacitance  curves 


R— vi-HaWiii—  Ouartz 
Cryetal  Uaits  are 
Hm  sum  iH  many 
qualMot . .  -Wie  flnest 
malarial*  . . .  skilled 
craHsmansMp  . . .  and 
sound  ooqineering 
based  wi  practical 
oaperience  in  the  design 
and  application  of 
crystal  unit*  of  all  typo*. 


Wbon  you  buy, 
bo  sum  to  epecif  y  . . . 


November,  1951  —  ELECTRONICS 


«uts 

^owMccrots 

Kino, 


Shown  are  a  few  of  the  "N"  Series 
R.F.  Connectors  made  by  Kings.  These 
low  voltage  connectors  are  of  con¬ 
stant  impedance  and  come  in  both 
weather-proof  and  non-weather- 
proof  types. 

Electronics  engineers  look  to  Kings 
for  Connectors.  A  valued  recognition 
which  has  been  earned  by  many  years 
of  specialized  work  in  this  field.  When 
you  call  on  Kings  you  get  the  benefit 
of  years  of  engineering,  research  and 
production  experience  and  know-how. 

You  are  invited  to  write  for  quotations 
and  delivery  dates  on  all  standard 
and  special  connectors. 


C<X.INC 


IN  CANADA:  ATLAS  RADIO  CORP.,  LTD.,  TORONTO 
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WORLD'S  FINEST 
AUDIO  AMPLIFIER 


McIntosh  engineering  loborotonet,  >nc. 
320  Wa(«r  Strfel.  Bin9hemtgn  N  T 


SyNTRON 


SELENIUM 

RECTIFIERS 


lAMS/MC  COBPOItMriOM 


i 


VARFLEX  S<U^ 


from  sea  level  to  substratosphere 


Electrical  Insulating  Tubing  and  Sleeving 

WITHSTANDS  TEMPERATURES  FROM  500°  TO 


serves  industry  in  many  of  the  tough  insulating 
jobs  that  defeat  ordinary  insulators.  A  combin¬ 
ation  of  Varglas  (continuous  filament  Fil)er- 
glas)  and  Silicone  High  Temperature  Resin, 
Varglas  Silicone  is  the  first  and  only  Class  H 
insulation  with  these  features: 

Ekucient  at  500 -F.  —  flexible  at  —  85°F. 

Moisti'rk  and  Fungus-Resistant  —  has  excel¬ 
lent  resistance  to  moisture  and  fungus. 

Fire-Resistant  —  flame  resistant  and  self-ex¬ 
tinguishing. 

Abrasion-Resistant  — jiliable  anti  non-fraying. 

Diei.ecirk.'AI.i.y  S'iR«>Nt;  —  average  readings  up 
to  7,000  vtdts. 

Available  in  various  NEM.\  colors  in  several 
types  and  grades  of  tubing  and  sleeving  —  lead 
wire  and  tying  cord,  too. 


Varc.i  AS  Silk:one  is  a  high  dielectric,  dimen¬ 
sionally  stable  insulating  material  developed 
by  Vaiilex  tluring  World  War  II  to  assure  de¬ 
pendable  iierformance  in  the  tirastic  tem|)era- 
tures  aircraft  might  encounter  from  sea  level 
to  substratosphere.  Today,  Varglas  Silicone 


CORPORATION 


iUdkcrs 

fbefrIeW  lasdshbf 
JtUag  mii  Umrjm 
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(continued) 


(y^lLLATOR 


AUXItiARY 


RADIO 

RECEIVER 


OSCILLATOR 


UNION 
NEW  JEtSEY 


Hard  or  soft  worms,  lead  screws,  etc. 
ground  to  your  exact  specifications  in 
small  lots  or  production  runs.  We  in¬ 
vite  you  to  submit  your  prints  for 
quotation  without  obligation. 


•  s^o, 

•  WOf^ 

• 

’  *'*oc<trr 
°*ooNo  rw 


Type  SM-15  and  SM-.M)  Resist 
offer  three  vital  advantages  •  suh 
miniature  size,  weather  resistafit 
construction  and  hij^h  resistance. 
The  elimination  of  center  hol;e 
mounting  and  the  inclusion  of  axi^I 
leads  increases  winding  area  and 
results  in  25^'c  greater  resistance 
value  than  resistors  of  standard 
resign.  Special  coating  is  moisture 
.»nd  fungus  prtwf  and  designed  to 
meet  JAN  K-‘>3  speci f icat i o*is . 
Sealed  in  Bakelite  construction 
affords  additional  climatic  protec- 
tection  As  ratings  are  conservative, 
types  SM-15  and  SM-50  can,  be 
specified  with  confidence  for  M*r- 
vice  under  rigorous  conditions 

ASK  fOR  THE  NEW 

RESISTOR  handbook  - 


then  also  tuned  to  this  frequency 
and  zero-beat  with  it.  The  auxiliary 
oscillator  then  acts  to  remember  the 
exact  .second-harmonic  of  the  initial 
Q-meter  fre(iuency  and  the  .second 
resonance  of  the  Q-meter  provides  a 
hiychly  preci.se  <i>,/u)s  ratio  of  2  to  1. 

The  success  of  this  refined  tech¬ 
nique  of  measuring  coil  distributed 
capacitance  can  be  best  illustrated 
by  means  of  the  data  jtiven  in 
Table  1.  These  data  show  the  com¬ 
parable  consi.stency  of  a  measured 
value  of  in  the  two  ca.ses  where 
(1)  the  (J-meter  frequency  ratio  of 
2  to  1  was  set  by  means  of  its  own 
dial,  and  (2)  the  harmonic  method 
was  u.sed  to  set  a  freciuency  ratio  of 
2  to  1. 

Abxulute  Values 

The  absolute  values  of  capacitance 
Cl  and  C,  triven  in  Table  I  were  all 
derived  from  a  precise  external 
calibration  for  both  the  normal  and 
harmonic  methods.  In  the  normal 
method,  an  o.scillator  calibration 
was  made  against  an  outside  stand¬ 
ard  to  a  degree  as  precise  as  the 
dial  calibration  markings  would 
warrant.  It  is  .seen  from  Table  I 
that  the  data  dispersion  for  the  har¬ 
monic  method  is  bracketed  by  a 

Table  I — Comparison  oi  Normal 
and  Harmonic  Methods  ior  Meas¬ 
uring  the  Distributed  Capacitance 
I  oi  Coils 


NoriiiitI 

Method 

(mmO 


llHrinoni( 

Method 


(Ji  Cj !  1  Cl  !  Cj  Cd 


75:t6  2  16q  7.d  37.0  174  10  6 
70  11.4  111  0.3  4,4. 7  201  10.6 
6.4  40  3  226  0.7  52  .4  23.4  10 . 3 
Wl 60  5  265  7  6  63.2  278!10.0 
.55i71.8,313  0  1  76  , 4332;  10. 6 
.40  80  6  389  1 0 . 0  03 . 8  400  10 . 3 


COMMEKE 

AVmUE 


AEEUCAriON-OfSIONfO  MSlSrOES  EOE  EUCTEONiCS  AMD  INSTRUAUNTAnON 


FIG.  4 — Block  diaqram  oi  precise  sys¬ 
tem  ior  determininq  distributed  capaci¬ 
tance  oi  a  coii 


November,  1951  —  ELECTRONICS 


fecfannen 

Vfeeder-Tfeotl^’" 


Indication  of 


Veeoer-root 


LONG-RANGE  eyes  are  what  you 
really  have  here,  in  these  Veeder- 
Root  High-Speed  Yardage  Counters. 

And  anything  else  you  need  in  the 
way  of  Countrol,  you  can  get  in 
standard  or  si>Mial  Veeder-Root 
Counters,  mechanically  or  electrically 
operated . . .  deliveries  depending  on 
D-0  ratings,  of  course. 

Just  get  in  touch  with  the  world’s 
largest  manufacturers  of  counting 
and  computing  devices. . . . 


VEEDER-ROOT  INCORPORATED 

"The  Name  That  Counta'* 

HARTFORD  2.  CONN,  e  GREENVILLE,  S.  C. 
Montreal,  Canada  •  Dundee,  Scotland 
Offices  and  agents  in  principal  cities 
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NEW  STEVENS  THERMOSTAT 


PHYSICISTS 


SENIOR  RESEARCH 
ENGINEERS 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  oi: 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 


•  close  temperature  control 

•  clean  make  and  break 

•  fast  response 


t|[jljtjtT|i|  Compactly  designed  for  use  in 
llijlll  equipment,  elec- 

I  I  I  I  i  I  I  I  i  tronic  devices  and  apparatus  de- 

i  i  i----  >  manding  a  high  degree  of  tempera- 

[  j  I  '  I  I  1  '  :  'I  ■  ture  stability,  Stevens  Type  C* 

thermostats  feature  an  electrically 
I  I  I  ;  '  I  I  I  i|  independent  bi-metal  that  responds 

1  p  T*  only  to  heat  from  controlled  device. 

I  I  I  I  '  j  I  I  ' 

+  T  ypical  temperature  curve  at  left 

I  I  j  !  ^  I  j  h  !  shows  how  this  construaion  com- 

I I  r  pletely  eliminates  artificial  cycling 

Aol  I  !  !  I  i  iLio  life-shortening  "jitters.”  Current 
jTt||t||T|TT  flows  readily  through  stainless  steel 
liliiiiiLiiLi.  or  alloy  contact  spring  .  .  .  does  not 

pass  through  high  resistance  bi¬ 
metal.  Contacts  open  only  when  bi-metal  overcomes 
spring  pressure  and  friction  of  bi-metal  strip  against 
contact  spring  surface — for  a  clean,  positive  break. 

Components  are  perma¬ 
nently  riveted  to  dimen¬ 
sionally  stable  Alsimag  base 
to  further 


contact  spring 
Bi-metal  strip  / 


aiB  offered  excellent  work¬ 
ing  conditions  cmd  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  ore  commensurate 
with  ability,  experience  and 
background.  Send  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 


insure  against  ^  p 
erratic  operation.  Heavy- 
duty  silver  contacts  assure  long  life. 

Standard  and  hermetically  sealed  Stevens  Type  C 
thermostats  are  carefully  pre-calibrated  in  pots  simu¬ 
lating  actual  service  conditions;  spot  life-tests  assure 
quality  control.  Specify  Stevens  Type  C  thermostats 
for  closer  temperature  control — longer  life.  a-b»* 


CONTACTS 


NORTH  AMERICAN  AVIATION,  INC. 

Aerophyties  Laboratory 
la>  No.  K-4,  12214  S.  Lakewood  Blvd. 
DOWNEY,  CALIFORNIA 


manufacturing  company,  inc. 

MANSFIELD,  OHIO 
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ler  is  no  problem  with 
Sound  Recording  Tope 
It’s  lubricated!” 


Recording  Supervisor, 


RALPH  S. 

,Q  CHICAGO 


I  SHOWN  IN  the  Daylight  Saving  delay  recorder  rc^ni 
1  at  WMAQ  are  (1.  to  r.)  Howard  C.  Luttgens.  Nm' 

_ _ -1  Chicago  Chief  Engineer,  Harry  C.Kopf,  NBC  Vice 

President  and  General  Manager  of  Stations  WMAQ. 
WMAQ-FM.  and  WNBQ.  and  Ralph  Davis. 

dub  in,  make  additions,  lift  recordings  from  taj)e 
to  tajje  without  loss  of  quality. 

Our  staff  of  100  trained  engineers  located 
throughout  the  country  will  be  glad  to  help 
you  with  any  recording  problem  you  may  have. 
They  work  daily  with  radio  station  engineers, 
electronic  engineers  and  industries  using  tape 
recording  in  process  or  quality  control.  Call 
your  nearest  3M  Service  Representative,  or  if 
you  prefer,  write  direct  to  Minnesota  Mining 
&  Mfg.  Co.,  Dept.  K-lll,St.  Paul  6,  Minn. 


.More  than  160  hours  of  record¬ 
ing  on  tape  every  month  .  .  .  that’s  the  exacting 
schedule  maintained  at  NBC’s  50,000-watt 
outlet  in  the  Chicago  area,  WM.^Q.  To  assure 
faultless  reproduction  every  time,  VVM.\Q 
chooses  the  lubricated  tape  that  glides  past 
recording  heads  without  a  whisper... 
“SCOTCH”  Sound  Recording  Ta{)e.  This  ver¬ 
satile  tape  simplifies  preparation  of  spot  com¬ 
mercials,  permits  juggling  of  network  programs 
to  fit  in  with  local  schedules.  It  enables  you  to 


"SCOTCH"  SOUND  RECORDING  TAPE  GIVES 
YOU  THESE  EXTRA  CONSTRUCTION  FEATURES 


•  REEL  TO  REEL  UNIFORMITY — controlled  coating  os- 
sures  consistent  output  .  THINNER  CONSTRUCTION  — 
resists  temperature  and  humidity  changes  •  NO  CURLING 
OR  CUPPING — tope  lies  flat  on  recording  head  unaffected 
by  humidity  •  UNIFORM  TAPE  SURFACE — no  "dropouts" 
on  recordings  due  to  surface  irregularities  •  LONGER  TAPE 
LIFE— special  lubricating  process  reduces  friction  •  GREATER 
SENSITIVITY — more  output  on  your  present  machine  setting 


The  term  "Scotch"  ami  the  plaid  lieaiRn  are  reeietered  trademarka  for  Sound  lle«‘ordinK  Ta|.e  made  in  II. S.  A.  hy  .Mmneaota  Mining  &  Mf*  Vo..  St  Paul  d 
Minn. — alao  makers  of  "Scotch"  Brand  Preasure-aenaitive  Taijes,  "Utidersc.il"  Uul,l.eri7.(d  Uoatinit.  "Scolchhte"  Heflective  Sheeting.  "Safety.  Walk"  Non- 
Slip  Surfacinit.  "3M"  Abrasivea.  ".IM"  Adhesives,  (leneral  Ei|iorl;  Minn  Minim!  &  Mfit  Co  .  Inlernalional  Division,  370  Park  .Avenue.  New  York  17.  N  Y  In 
Canada:  Minnesota  MinioK  &  Mfit  of  Canada,  l.td  ,  laimlon,  f'anada. 
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TODAYS 

NEEDS 


DESIGNING 


TOMORROWS 
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tcvntHitted) 


value  of  Cj  of  10.:i  it 0.3  aaf,  while 
the  normal  method  gi’^es  8.8  it  1.2 
aaif.  This  corresponds  to  measure¬ 
ment  consistencies  of  about  3  per¬ 
cent  aKainst  13  percent,  a  worth¬ 
while  improvement  in  the  measure¬ 
ment  result.  This  refinement  in  the 
Q-meter  technicpie  of  measuring  the 
distributed  capacitance  of  coils  is 
one  which  is  readily  adapted  to  r-f 
measurement  laboratory  procedures 
and  is  capable  of  providing  more 
reliable  coil  data  for  use  in  inductor 
inve.stigations  and  development. 


ytRYSTALS 


Spurk  Oiilu^«‘  RtH'onler  For 
Hi^li-V(»llu^e  Systems 


Grand-daddy  of  this  present- 
day  Walkie-Talku-  was  one  of 
the  heroes  of  World  War  11 
Now  in  civilian  use.  too,  this 
pictured  Motorola  equipment 
uses  .lames  Knights  H-17  crys¬ 
tals.  fomp.K-tly  di-pendable' 


By  .Mi  rray  Bfnris 

Vic«  /‘rt'^ident 
in/ttrumt'Httt  l^aboratory 
Knoxville.  Tenneitfre 


.1.  I».  Trimmer 

PhuHirs  Department 
niversitif  of  Tennr/t.nte 
Knoxviile.  Ttnnes/ne 


Mkasurkment  of  the  outage  time 
resulting  from  sparks  in  d-c  high- 
voltage  systems  is  most  convenient¬ 
ly  accomplished  by  counting  the 
number  of  sparks  and  multiplying 
by  an  average  figure  of  outage  time 
per  spark.  However,  where  there 
is  uncertainty  alxiut  the  reliability 
of  such  an  average  outage  time 
figure  Iter  spark,  direct  measure¬ 
ment  of  outage  by  instrument  re¬ 
cording  has  proved  preferable. 

Figures  1  and  2  show  the  wiring 
diagrams  of  a  recording,  and  of  an 
integrating,  outage  measuring  in¬ 
strument.  The  outage  recorder 
gives  a  record  of  percentage  outage 
time  covering  the  immediately  pre¬ 
ceding  interval  of  time.  The  outage 
integrator  totalizes  the  outage  time 
on  a  counter.  A  photograph  below 
shows  the  two  instruments  set  up 
and  ready  for  operation  as  ex- 


Tomorrow  will  probably  unveil 
still  another  use  for  the  n-- 
fined  -IK  H-17T.  Doll-sized  yet 
more  precise  than  a  jewelid 
watch  movement,  its  20-200  kc 
frequency  range  adapts  pt‘r- 
fectlv  to  small  equipment. 


EVEN  NOW  JK  CRYSTALS  ARE  GUARDING  YOUR  FUTURE 


Because  James  Knights  are  tooled-up  to  manufacture  every  known 
existing  crystal  even  as  they  are  developing  new  designs  for  new 
uses.  JK  crystals  are  preferri'd  in  many  critical  defense  projects. 
This  very  moment  the  Navy  is  putting  several  JK  crystals  through 
their  paces  in  developing  new  hush-hush  equipment.  For  the 
James  Knights  labs  have  the  answer  to  any  question  crystal-wise. 


Critical  tolerances  and  pn-cision  work  have  put  James 
Knights  UP  FRONT.  Their  aim:  to  furnish  every  type 
crystal  ever  made,  whether  out-of-date,  or  still  unheard  of. 
To  be  sure,  consult  JK  design  engineers. 


THE  JAMES  KNIGHTS  CO 


WRITE  for  f  re« 
catolog,  listing 
all  JK  crystals 
and  specifications 


Spark  outage  integrator  and  recorder 
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put  all  your  relays  In  one  "basket”  ••• 


Automatic  Electric 


Leaders  for  more  than  60  years 
in  the  design  and  manufacture 
of  communication  and  electrical 
control  equipment. 


Swltchma,  too,  art  htrmtlicalty  ualtJ!  This 
ctmpatt  Typt  44  Rotary  Suitch  assembly  is  only 
3H*  by  4'H«'  by  2^’.  ProtiJts  up  to  6  bank 
Uvtls—lO  points  plus  home. 


Automatic  Electric  encloses  entire  relay  circuits  in  single  hermetically 
sealed  units.  Every  component,  the  wiring,  the  connections— all  are 
protected  from  dust,  moisture,  tampering,  atmospheric  changes  . . . 
operating  in  their  own  atmosphere  of  dry,  inert  nitrogen  gas. 

Name  the  conditions  under  which  your  relays  have  to  OpeTate;  -A**to- 
matic  Electric  will  engineer  exactly  the  unit  to  doihe  job— in  a  compact 
enclosure  of  the  proper  size  and  design. 

Individual  sealed  relays  are  also  available  in  a  wide  variety  of  enclosures, 
and  with  terminal  connections  to  meet  your  specifications.  Whether 
industrial  or  military,  your  product  will  be  most  dependable  with  Auto¬ 
matic  Electric  hermetically  sealed  relays.  Write  for  details: 

AUTOMATIC  ELECTRIC  SALES  CORPORATION 
1033  West  Van  Buren  St.,  Chicago  7,  III. 

Offices  tn  principal  cities 

RELAYS  SWITCHES 

MIOOUCTS  Of  THC  KtOuSTNIAI.  OCfAHTMCMf  Of 


CHICAGO 
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RECORDERS  AND  AMPLIFIERS 
AVAILABLE  SEPARATELY 
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Model  67  provides  for  the 
direct,  simultaneous  regis¬ 
tration  of  up  to  four 
phenomena  on  one  record, 
using  the  same  principles 
and  methcxls  as  the  two 
systems  described  abKJve. 

In  addition,  there  is  a 
selection  of  eight  paper 
speeds:  50.  25,  10,  5.  2.5. 
1.0,0.5,and0.25mm  sec., 
and  provision  for  the  use 
of  4-,  2-,  or  1-channcl 
recording  Permapaper.  As  in  Model  60, 
ab<jvc,  amplifiers  and  preamplifiers  are 
readily  interchangeable. 


CHANNEL 

RECORDING 

SYSTEMS 


The  two  chan¬ 
nels  of  Modal  60 
(jperate  inde¬ 
pendently  of 
each  other,  but 
record  simulta-  • 

neously.  Ten  mS 

paper  speeiis  arc 

standard  equipment,  in  pairs  of:  5  and  0.5, 
10  and  1,  25  and  2.5,  50  and  S,  100  and  10 
mm  sec.  Ready  interchangeability  of  ampli¬ 
fiers  DC  and  Strain  Gage '  and  preamplifiers 
DC  and  AC)  makes  possible  the  availability 
of  a  variety  of  input  circuits.  Timing  and 
ccxling  arc  built-in  features.  Each  channel 
has  a  5  cm  recording  wiiith. 


INDUSTRIAL  DIVISION 

Sanborn  Company 

CAMBRIDGE  39,  MASSACHUSETTS 


4  CHANNEL 
RECORDING 
SYSTEMS 


TTwo  typrs  of 

HTDplitiers  are  avail¬ 
able  tor  use  in  Sanborn 
rr«'ordinK  systems  a  DC  Gen¬ 
eral  Hur(>ose  Amplifier,  an<l  a  Strain 
Gaice  antpiihrr  shown  above  .  The  ampli¬ 
fiers  used  in  the  2  and  4-channei  systems 
are  gennally  identica]  with  thtise  in  the 
1  channel  s>Mcm,  whii  h  are  available,  as 
are  also  all  the 
recorders,  for 
separate  apph- 


In  all  Sanborn  rei  orders,  tracings  are 
produced  by  a  heated  writing  stylus  in 
<'ontact  with  heat  sensitive,  plastic-coated 
pa{ier.  The  pa|>er  is  pulled  over  a  sharp 
edge  in  the  paper  drive  mechanism,  and 
the  stylus  wi()es  along  this  edge  as  it 
swings,  thus  protlucing  records  iti  true 
rr>  langular  ciMirdinates.  The  writing  arm 
is  driven  by  a  D'Arsonval  moving  coil 
galvanometer  with  extremely  high  t<jrque 
movement  200.000  dyne  cm  cm  deflec 
tumi.  Stan<lard  paj>er  speed  for  the 
M'Hiel  SI  fiOO  reccirder  assembly,  shown 
ab<»ve.  IS  25  mm  sec.  Slower  speeds  are 
available.  Pa|>er  width  6  cm  with  .5  cm 
recoriling  area.  The  assembly  shown  above 
is  used  in  MrKlels  128  and  141  described 
above  right  and  provides  the  basa 
principles  and  meth<Klt  on  which  recorders 
foi  the  2  and  4  channel  systems  are 


For  comp/oM  cfoscrjp- 
fiont,  Ulustrations, 
fob/es  of  contianti, 
an<i  prkot,  wrHo 
for  cataiog. 


SAN 


BORN 


prises  a  DC 

Cm^n^ra\  Piirr»rt«e  ^^6 


General  Purpose  ^ 

Amplifier  in  com  " 

bination  with  the 

Recorder  Assembly  shown  below  left,  to 
which  is  added  panel,  transformer,  and 
controls.  Both  instiuments  are  contained  in 
a  single  hardwood  carrying  case.  The  com¬ 
plete  system  is  a  vacuum  tube  recording 
voltmeter  capable  of  reprtxlucing  in  rec¬ 
tangular  c<x)rdinates  any  electrical  phen<  >inena 
from  the  order  of  a  few  millivolts  to  more 
than  200  volts.  When  a  Strain  Gage  Amplifier 
is  specified,  the  system  becomes  Model  141. 
Amplifiers  are  readily  interchangeable.  When 
a  built-in  timer  is  included  for  either,  the 
Motiel  numbers  become  128T  or  141T. 


RECORDING 


DIRECT  WRITINO  •  NO  INK 


TOOL  ROLLS 
BAGS  &  CASES 
BG  BAGS 
CW  BAGS 
RADIO  EQUIPMENT 
ELECTRONIC  EQUIPMENT 
RADAR  EQUIPMENT 


C.  R.  DANIELS,  INC. 

75  West  St.,  New  York  6,  N  Y 
549  W  Randolph  St  ,  Chicago  6,  III 


PROTECTED  AND  UNPROTECTED 

SLIDE.CONTACT  RHEOSTATS 
and  resistors  220  TO  1000  WATT 


REX  RHEOSTAT  CO 

BALDWIN  L  I..  N.  Y. 


5"  OSCILLOSCOPE  KIT 


•  New  spot  shape'  control  for  spot  adjustment  —  to  give  reoliy  sharp 
focusing 

•  A  total  of  ten  tubes  including  CR  tube  and  five  miniatures 

•  Coscaded  verticol  omplifters  followed  by  phase  splitter  end  balanced 
push-pull  deflection  omptifiers. 

•  Greatly  reduced  retrace  time 

•  Step  ottenuated  ^  frequency  compensated  —  cothode  follower  ver* 
ticol  inpu* 

•  low  impedance  vertical  goin  control  for  minimum  distortion. 

•  New  mounting  of  phase  splitter  end  deflection  omplifier  tubes  near 

•  CR  tube  base. 

•  Creotly  simplified  wiring  layout. 

9  Increosed  frequency  response  —  useful  to  5  MC. 

•  Tremendous  sensitivity  .03  RMS  per  inch  Vertical  .6V  RmS  per  inch  Hor. 

•  Duol  control  in  vernier  sweep  frequency  circuit  smoother  octing. 

•  Positive  or  negative  peak  internol  synchronizotion. 

•  Multivibrator  type  Wide  Ronge  Sweep  Generator. 

A  bfjnd  ncu  Hcjthkit  Ostilltncnpc-  Kit  vnth  a  multitude  t>f  out- 

standintt  feature'  and  really  excellent  performance  A  scope  \ou  11  truly 
like  and  certainh  «ant  to  own. 

The  kit  IS  complete  with  all  parts  including  all  luhts.  power  trans¬ 
former.  pumhed  and  formed  chassis,  etc.  IXxailcd  instruction  manual 
makes  assemhls  simple  and  clear — contains  step-bs  step  instructions, 
pictorials,  diagrams,  schematic,  circuit  de¬ 
scription  and  uses  of  scope  A  truly 
standing  salue 

MODEL  0-7 

[  SHIPPING  WT.  24  IBS. 


ELiaRONIC 
SWITCH  KIT 


$43®.® 

VACUUM  TUBE 

VOLTMETER  KIT 


“We/kikUC 

CONDENSER 
.OKCIEER  KIT 


THE  ELECTRON  ART 


(couHnoed) 


MANUFACTURERS  AND  DESIGNERS  OF 

CONTINUOUSLY  VARIABLE 
REGULATED  DC  SUPPLIES 


MODEL 
D6-DUAL, 

HEAVY  DUTY 

y  DUAL  regulated  outputs,  continuously  variable, 
0  to  600  volts. 

y  Maximum  current  200  milliamperes  each, 
or  400  combined. 

^  Regulation  better  than  .5%. 
y  6.3  volts  AC  at  10  amperes  center-tapped. 

/  Ripple  voltage  less  than  10  millivolts, 
y  Stabilized  bias  supply. 

^  Request  Bulletin  53  for  Detailed  Information. 

MODELS 
A3  AHD  A3A 

y  Continuously  variable,  O  to  350  volts. 
y  Ripple  voltages  less  than  10  millivolts, 
y  Regulation  better  than  .5%. 

/  Maximum  current  200  milliamperes. 
y  Stabilized  variable  bias  supply, 
y  6.3  volts  AC  at  5  amperes. 

/  Request  Bulletin  52  for  Detailed  Information. 


ELECTRONICS 

F  MPa.  CO 

2232  E.  BURNSIDE  STREET,  PORTLAND  15,  OREGON,  U.S.A. 


FIG.  1  Simpliiied  diaqram  of  spark 
outage  recorder 


plained  in  the  following  text. 

Ileferring  again  to  Fig.  1  and  2, 
it  may  i)e  .seen  that  both  instru¬ 
ments  function  in  terms  of  the 
charge  on  a  capacitor,  designated 
Cm  in  both  diagrams.  In  both  cases, 
moreover,  Cu  is  given  a  certain 
charge  through  a  6C6  pentode  each 
time  a  spark  occurs.  In  the  integra¬ 
tor  this  charge  accumulates  until 
sufficient  voltage  is  built  up  to  fire 
the  VR-lO.'j,  which  in  turn  triggers 
the  2050  and  registers  on  the 
counter.  In  the  recorder  C>,  is 
shunted  by  a  resistor,  so  that  its 
voltage  at  any  instant  is  an  average 
value  reflecting  the  number  of 
sparks  in  the  immediately  preced¬ 
ing  interval  of  time.  Changes  in 
this  voltage  cau.se  an  unbalance  in 
the  GSN7  circuit  and  consequent 
deflection  of  the  recording  milliam- 
meter.  The  6C6  is  completely  cut 
off  except  when  a  spark  occurs,  at 
which  time  the  6SJ7  is  driven  from 
its  normally  conducting  state  to  cut¬ 
off  and  beyond,  causing  the  6C6 
grid  to  be  driven  positive.  Thus  the 
6S.I7  and  the  6C6  function  as  gross 
switching  devices,  so  that  their  de¬ 
tailed  d-c  characteristics  can  have 
only  small,  .second-order  effects. 

In  addition  to  the  means  of  charg¬ 
ing  the  capacitor  C»,  the  means  of 
indicating  the  amount  of  its  charge 
must  be  considered  in  relation  to 
stability  and  accuracy.  In  the  re¬ 
corder  the  balanced  6SN7  circuit 
is  of  course  subject  to  some  d-c 
drift,  but  tests  have  shown  this  to 
lx;  over  a  period  of  weeks  of  smaller 
I  magnitude  than  would  correspond 
!  to  l-percent  outage.  In  the  integra- 
'  tor  the  crucial  quantity  is  the 
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The  case 
of 

Hie  missing 
warehouse! 

For  many  alert  businessmen,  the  bi.tt. 
overcrowileJ  warehouse  is  virtualK  dis¬ 
appearing. 

The  reason?  It’s  because  they've  found  a 
way  to  cut  their  inventory  to  a  minimum! 

No  huge  sttxk  ties  up  their  capital. 
No  sudden  price-drop  hits  them  hard 
No  big  storage  bills  cut  their  profit. 


For  thev  have  a  "w  arehouse"  in  the  sky! 

Whenever  the'  need  parts  to  keep  pro¬ 
duction  lines  moving,  or  merchandise  to 
keep  shelves  stiKked.  the\  get  them  over¬ 
night  or  sooner  — with  Air  Fxpress! 

Whatever  lo/rr  business,  sou  can  profit 
b\  inventors-  control  via  the  world's  fastest 
shipping  service.  Here  are  its  unique  ad¬ 
vantages; 

it's  FASTF.sT  — Air  Fxpress  gives  the 
fastest,  most  complete  dtxir-to-dixir  pick¬ 
up  and  delivers  service  in  all  cities  and 
principal  towns.  M  nn  extrj  co<l. 

IT  S  MORE  CONVFMENT-One  call  to 
•Air  Fxpress  Division  of  the  Railwav 
Fxpress  Agency  arranges  evers thing. 

IT'S  l)FPENnABI.E  —  Air  Fxpress  pro¬ 


vides  one-carrier  responsibility  all  the  way 
and  gets  a  nctif'l  upon 

it's  PROFITABI  E -Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  Division 
of  Railwas  1  xpress  Aecney. 


GETS  THERE  FIRST 
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DESIGNED  FOR  NE-51  NEON  LAMP 
For  110  or  220  volt  circuits 

The  required  resistor  is 
an  integral  part  of  this  assembly 
—•‘built-in.” 

RUGGED  •DEPENDABLE 
LOW  IN  COST 

CATENTEO:  No.  2,421,321 
Cof  No.  521308-997 

WILL  TRY  A  SAMPLE? 

Write  on  your  company  letterhead.  We  will  act  at  once. 
No  charge,  of  course. 

SEND  FOR  THE  192  PACE  HANDBOOK  OF  PILOT  LIGHTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  is  one 
which  will  fit  your  special  conditions.  Many  ore  especially 
mode  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK  FOR  OUR  APPLICATION  ENGINEERING  SERVICE 

Foremost  Itfanu/aclurer  of  Pilot  Lights 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

900  BROADU  AV,  NEW  YORK  3.  N.  Y.  SPRING  7-1300 
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ANTE  NNAS 


For  Civil  Defense 


Now  that  frequencies  have  been 
established,  local  directors  are  work¬ 
ing  up  their  nets,  particularly  on  the 
2-meter  band.  Low  cost  but  thor¬ 
oughly  satisfactory  antennas  for  fixed 
and  mobile  stations  are  available — 
products  of  the  Premax  engineers. 
Send  for  Bulletin  and  prices. 


5201  Highland  Ave.,  Niogaro  Falls,  N.  Y 


E  I  S  L  E  R 

TeMiienTufte 

MACHINERY 


TV  Sealing  Machine 


Mechinot  for 
Monwfocturing 
Incondttcont 
lompt,  Radio 
end  Elocfronic 


A^W^InlAYDON 

0  M  P  A  N  V 


EISLER  ENGINEERING  CO.jnc 

751  So.  13th  St.  Newark  3,  N  J 


335  NOtTM  liM  STIIIT 
WATIttUIT  30.  CONNICTICUT 
lisi|i  III  ■Miliciiif  It  Hiditcii  li»ii|  leixii 


PREMAX  PRODUCTS 

DIVISION  CHISHOtM-RYPEK  CO.,  INC.] 


Electronic  design  engineers! 


Physicists! 


Can  YOU  qualify  for 
a  permanent  career 
with  GILFILLAN? 


United  Slates  Aii  Force 


—the  company  that  developed  and  produced 
GCA,  the  world-famous  radar  system  for 
landing  aircraft  in  bad  weather. 

—the  company  that  is  pioneering  new 
electronic  fields  —  for  both 
military  and  civilian  use. 


What  Other  Company  Offers  All  This? 

•  Excellent  financial  opportunity.  Gilfillan  career 
men  are  top  speciali.sts.  So  mo.st  positions 
are  in  higher  pay  cla.ssifications 

•  Security  of  working  for  a  progressive. 
stable.  ■10-year  old  company.  Pioneer 
in  electronics  on  the  West  Coast. 

•  Out.standmg  engineering  opportunitj*— 

ranging  from  major  system  design  ^ 

to  detailed  circuit  design. 

•  Advancement  in  pay  and  responsibility 
according  to  your  ability  Out  of 

2100  employees,  only  about  100  are 
engineers.  You  don't  get 
"buried"  at  Gilfillan. 

•  Wonderful  year-around  living 

in  Southern  California.  United  Siolct  Marine  Corpi 


Royal  Canadian  Air  Force 


These  4  Services  use  Gilfillan  CCA  >  New  Gilfillan  military  GCA  guar-  | 
antees  safe,  all-weather  landings  for  Australian,  Canadian,  USMC  i 
and  USAF  aircraft.  This  late.st  triumph  of  Gilfillan  engineering  joins 
other  Gilfillan  GCA  developed  for  the  US  Navy.  CAA,  France,  South  * 
Africa-as  well  as  for  scheduled  air  lines  around  the  world!  I 


Electronic  Engineers  . .  Having  design  experi-  Physicists  . . .  Having  practical  experience  in 

ence  in  one  or  more  of  the  following;  analysis  of  radar  and  radar  control  systems. 


Gcneial  radar  and  computing  systems 
Servo  mechanisms 
Indicator  systems 

Rodar  transmitter  modulators  and  hi9h  voltage 
povtrer  supply  systems 
Wide  band  IF  amplifiers  and  receivers 
General  pulse  circuits 

Micro-Wave  Engineers  Having  design  ex- 
perience  in  transmi.s.sion  line  compo- 
nents,  micro-wave  antennas  and  feeds. 


Degree  Not  Essential  but  applicants  must 
be  capable  of  assuming  responsibility  for  de¬ 
sign  engineering. 

Adequate  Moving  Allowance  ..for  family 
and  furniture.  Your  family  will  enjoy  living  in 
Southern  California  Wonderful  climate  the  year- 
around  Adequate  housing,  unexcelled  educa¬ 
tional  facilities. 

Intf  reUvs  ran  hr  arranijrd  at  com  rnii  nt  cities 


WRITE  MR.  HOMER  TASKER,  CHIEF  ENGINEER 

DEPT.  C-111.  GIIFUIAN  BROS.,  ISIS  VENICE  BlVD.,  LOS  ANGELES  6,  CALIFORNIA 


All  Replies 
Confidential 


U)S  .LNGF.I.ES,  C.XLIFORNIA 
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another 

SCHWEITZER 

exclusive 

STYROFLEX 

FILM 


SPECIFIC  WEIGHT  1.05 

POWER  FACTOR  ot  1000  Kilocycles  .02°o  mox. 

DIELECTRIC  CONSTANT  2.5 

BREAKDOWN  VOLTAGE  (approx.)  2500  volts  per  mil 

THICKNESSES  AVAILABLE  .004"  and  up  and  in  widths  up 
to  10" 

DELIVERY — approximately  2  months 


SCHWEITZER 


PETER  J.  SCHWEITZER,  INC. 

NEW  YORK  OFFICES 

405  LEXINGTON  AVENUE,  NEW  YORK  17,  N.  Y 


THE  ELECTRON  ART  (cenhiiMd) 


inftrument  ior  recordinq  outaqe  lime 
reiultinq  (rom  (parks  in  d<  high  Tolt- 
age  sytems 


breakdown  voltaKc  of  the  VR-105. 
It  wa.s  because  of  its  stability 
I  within  about  1  percent)  in  this 
(|uantity  that  the  VR-105  wa.s  cho¬ 
sen,  since  the  V'R-150  would  have 
fitted  more  conveniently  into  the 
circuits.  InvestiKation  showed  that 
the  VR-150  could  be  improved  from 
its  20  percent  variation  to  about 

1  percent  by  inten.sely  illuminating 
it  with  ultraviolet  light.  The  inher¬ 
ent  superiority  of  the  105  is  due 
to  the  provision  of  a  radioactive 
ionizing  agent  inside  the  tube  struc¬ 
ture. 

F'or  calibration  purposes  the 
switches  Si  and  S,  are  u.sed  to  estab¬ 
lish  conditions  corresponding  to 
zero  and  to  100  percent  outage.  In 
the  running  condition  S,  is  clo.sed 
and  S  is  in  position  1.  Opening 
switch  S,  gives  the  condition  of  zero 
outage:  in  this  condition  the  re¬ 
corder  may  be  balanced  for  zero 
meter  reading  by  means  of  the  po¬ 
tentiometer  between  the  plates  of 
the  GSNT.  Throwing  S,  to  position 

2  gives  the  condition  100  percent 
outage;  in  this  position  the  integra¬ 
tor  may  be  calibrated  by  adjusting 
the  plate  resistor  of  the  6C6  so  as 
to  give,  for  e.xample,  100  counts  per 
hour.  The  recording  meter  scale 
may  also  be  calibrated  in  this  con¬ 
dition  of  100  percent  outage  pro¬ 
vided  a  calibration  is  wanted  in 
which  100  percent  corresponds  to 
full-scale,  or  less,  deflection.  For 
other  calibrations  a  signal  of  known 
Iiercentage  outage  must  be  applied 
to  the  instrument.  A  large-ampli¬ 
tude  sine  wave  is  a  convenient 
source  of  50  jiercent  outage,  and 
combination  of  such  a  wave  with 
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A  NEW  PUlSEb  CARRIER  GENERATOR 

FOR  RAPID  and  ACCURATE  INFORMATION , , . 


tWWW) 


THE  NEW  RADA-PULSER 

for  laboratory,  production  line  and  field 
MEASURES  TRANSIENT  RESPONSE 
OF  MILITARY  AND  COMMERCIAL 
RECEIVERS  AND  SYSTEMS. 


SPECIFICATIONS 


CARRIER  FREQUENCIES:  30  me  and  60  me. 
PULSE  WIDTHS:  0.1  and  0.25  mieroseeonds. 

PULSE  REPETITION  RATE:  Continuously 
variable  from  500  to  2000  pps. 

.MAXIMUM  RF  OUTPUT:  Approximately  1  volt 
at  70  ohms. 

ATTENUATORS:  20  db,  20  db,  10  db  switehed 
10  db  eontinuously  variable. 


PULSE  OUTPUT:  50  volts  at  70  ohms.  (Jaek  pro¬ 
vided  to  permit  use  of  envelope  pulses). 

EXTERNAL  MODULATION:  Input  terminals 
provided  to  permit  modulation  by  other  pulse 
widths  from  external  souree. 

TRIGGER  PULSES:  Positive  and  negative  fur¬ 
nished  ahead  of  pulsed  carrier  to  trigger 
oscilloscope  sweep  circuit. 

REGULATED  POWER  SUPPLY 


PRICE:  $595,  F.O.B.  FACTORY 

Write  for  Additional  Information  and  Latest  Catalogue 


KAY  ELECTRIC  COMPANY 


^  23  .Maple  Avenue 


PhoM  CAMmI  6-4000 


Pine  Brook,  New  Jersey 
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NAUGATUCK 


f-Dj  A  ./-I 

CONNECTICUT 


MATHEMATICS 
FOR  ENGINEERS 

3rd  Edition — Just  Published 


«  Cover*  every  phase  of  mathomatiei  the  ent*- 
i«  neer  is  HRely  to  meet,  from  aifloferaic  nota- 
ttuu.  (it  l•■nnl^aDta  and  lineai*  H^uatinni  throu.: 
lilffeieniial  calculus,  rurre  anabela,  inte^atlon. 
Hummatiun.  etc.  Itevlsed  third  edition  contata' 
uiucti  added  material,  including  cbaptera  on  I>l(Ter> 
ential  EquatKKU  and  Ilimen- 
stooal  ADalyhi.4.  irith  emtihariiH 
on  the  BuckiiiKbam  Pi  the«>r>  ni 
By  Raymond  Dull  and  Richard 
Dull.  Ent'r..  Wohatar.Chkaoo 
17.50. 


SELF-LOCKING  NUTS 


FUNDAMENTALS 
OF  ATOMIC 
PHYSICS 

Just  Published 


W  WE  PRACTICE 
^  WHAT  WE  PREACH 


«  Gives  ensineors  froundurork  In  atomic  and 
■  nuclear  fundamentals,  in  tho  simsiest  possible 
treatment.  Covers  the  kinetic  theory  of  gasee.  ttin 
1‘harge  and  maH.s  of  electron,  electronics,  photo 
♦•lM*tric  effeti.H.  X-rays,  the  JJohr  theory  of  th*- 
•ngin  of  spectral  lines,  electron  configuration  In 
atoms,  etc.  l>eaLs  with  matter  wavea,  laotopea,  and 
■>ther  important  factors.  HuppUee  an  understanilio,. 
of  the  uuantltative  relations  iorolved  In  atonii<' 
and  nui-l**ar  .structuree.  ^  Saul  Duahman.  Re> 
search  Consultant.  Gan.  Cloe.  Co..  Sefionoetady 
N.  Y.  294  papes.  illus..  $5.50. 


Because  we  believe  in  our  own  gospel  for 
eliminating  vibration-loosened  fasteners,  we  use 
FLEXLOCs  to  provide  positive  locking  on  the  caster 
assemblies  of  our  Hollowell  Platform  Trucks. 

Perhaps  you  hove  o  vibration  problem.  If  so,  send 
for  samples  and  literature. 


TELEVISION 

PRINCIPLES 

Just  Published 


3  a  practlesi  tveaHao  on  th» 
•  prineiploo  and  thoery  of 
totevislon  trmnamlMloii  and  re¬ 
ception.  F^i^iaaiMS  baalo  T\’ 
transmlttora  and  reoatrer  design, 
and  such  subjocta  aa  ridif' 
amplifiers,  cathode  followrr' 
grounded-srld  amplifiers,  alsna)- 
to-noiae  ratloa  in  hesd-Uu.  in 
teimettiate  freqtiMiry  amplifir'r-. 
and  detection.  ConUlna  helpfu. 
reference  charts,  ourvea.  and 
rahlea.  By  Roharl  B.  Dome. 
Cloe.  Consultant,  Elootf^ic* 
Dopt..  Gen.  Else.  Co.  2tl  pate* 
»5  illu*..  $5.50 


ELECTRONIC  MOTOR 
and  WELDER  CONTROLS 

Just  Published 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  FIXTURE  WIRE 

INSULATED 
RESISTANCE  WIRE 

FIBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECIFICATIONS 


4  Here  is  prartical  help  for  thoso  who  mu»t 
•  solert,  install,  or  sorvico  oloetronlc  controls 
tor  motors  and  resistance  uelders.  l^e  book  ex¬ 
plains  circuit  oiieration  of  tube-operated  etjuip 
mem  found  In  the  two  mai<^  groups  of  motor  and 
r.'sistance  welding  control.  hUtch  chapter  start* 
v\tth  an  introduction  to  a  complete  electronic  equip 
rnent  and  then  splits  it  into  its  component  clrcuitb. 
fiinpointing  each  operation  uith  simple  descril>tioa^ 
4n<l  diagrams.  By  Georpe  M.  Chute.  348  pages. 
187  illus..  $6.50 


Keep  the  pipe  line  flowing 
Even  though  the  cold  wind's  blowing 
And  rest  assured  the  oil  will  run 
If  your  pipes  and  lines  are  protected 
by  Lewis  heating  cable. 

Nickel  Chrome  conductor  and  special 
insulation  good  to  500  F. 


SEE  THESE  BOOKS  10  DAYS  FREE 


McGRAW-HILL  BOOK  CO.,  330  W.  42  St,  NYC 

.'<«‘iid  me  iMiokfs)  checked  below  for  ID  days’  ex* 
ammaiion  on  approval.  In  10  davs  I  will  remit  fo 
iM>ok(s)  1  keep,  plas  a  few  cents  for  delivery,  and 
return  unwanted  hooktsi  postpaid.  (We  pay  for 
delivery  if  you  remit  with  this  cottpon:  same  return 
ptl'ilege. ) 


□  1.  null  A  IkuU— M.ATII.  KOR  KNGH.  17.50 
”7  2  Im*maii— Ft'N  OF  ATOMIC  ITIYSK'j 


h  iii.*  TV  rHiNi  in*i>:,H.  $.1.58 

hute  F.|J-:4’  MitTORA  WKLOHK  COST 

50 


Write  us  about  your  problem 


Send  your  electronic  control,  communications  or  oppliance  wir¬ 
ing  specifications  for  a  recommended  solution  by  our  engineers. 
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A  ONE-PIECE 
FERRULE  RESISTOR 


This  Hardwick.  Hitidlc  ferrule  tN[)e  is  “one-piece  "  instead  of 
the  usual  cemented  or  Imlled  t\  [»■  ('onstrucliun. 

It  is  uni<|ue.  It  is  intej'ral— securely  fastened  before  enamel¬ 
ing  and  also  later  enameled  to  the  tul»e,  sealing  completely  all 
» ire  connections. 

It  is  out.standing  in  its  sturdiness;  and  it  is  a  thorough!) 
de|M'ndal>le  unit,  which  assures  \oii  absolutely  of  longer  life 
and  better  performance. 

The  ends  of  the  tuln-  are  left  ojk'ii  for  fullest  air  eirculatiwn 
through  the  entire  inside  of  the  tube. 

llardwiok.  Ilindle  ferrule  resistors  give  you: 

1.  F.xtra  strength  f<»r  most  rugged  treatment. 

2.  Simple.  inex|)ensive  installation. 


3.  Our  new  rrazeless  gray  enamel  which  I'ompletely  elimi- 
iiati-s  crazing  that  results  in  failure  of  the  resistive  element  due 
to  moisture  i)enetration  from  humitlity.  salt  and  severe  atmos- 
jiheric  conditions— prov  iding  greater  dielectric  strength. 

I‘liis  oflier  well  known  Hardwick.  Ilindle  features. 
Manufactured  in  accordance  w  ith  J.\N-R-26.\  s|)ecifications. 

HARDWICK,  HINDIE,  INC. 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 


Established  1686 


NEWARK  5,  N.  J.,  U.S.A. 
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d-c  bias  can  furnish  any  percentatte 
desired. 

Both  the  recorder  and  the  inte¬ 
grator  are  equipped  with  a  time 
meter  to  totalize  the  time  during 
which  the  over  load  breaker  in  the 
line  to  the  high-voltage  supply  is 
open,  thus  measuring  breaker  out¬ 
age;  and  with  a  relay  which  kills 
the  spark  outage  measurement  dur¬ 
ing  the  same  time,  so  that  breaker 
outage  and  spark  outage  are  meas¬ 
ured  separately. 


CloM'-Dif  ferential 
Thyralron  Relay 

By  JoRDA.N  J.  BARITCH 
Acoustics  Laboratory 
Massachusetts  Institute  of-  Technolog'^i 
(’umbrulge.  Mass. 


Ik  a  thyratron  is  operated  with  an 
alternating  voltage  applied  to  the 
plate  it  may,  in  many  ca.ses,  be  used 
as  a  switch.  When  the  grid  voltage 
is  above  the  critical  firiag  point  the 
tube  will  conduct;  when  the  grid 
voltage  is  below  the  critical  firing 
point,  the  tube  will  not  conduct 

In  many  applications,  however, 
the  critical  firing  point  must  be  de¬ 
fined  to  a  high  degree  of  accuracy 
before  the  sharpness  of  operation 
of  the  switch  can  be  specified.  Con¬ 
sider,  for  example,  a  switch  which 
must  operate  on  a  change  of  voltage 
from  1.000  volt  to  1.001  volts  and 
must  become  inoperative  when  the 
applied  voltage  is  again  reduced  to 
one  volt.  Such  a  switch  has  a  dif¬ 
ferential  of  0.1  percent. 

Thyratrons  in  general,  have  been 
considered  un.satisfactory  for  such 
applications  becau.se  of  the  fact  that 
their  critical  firing  voltage  has  a 
statistical  variation,  produced  in 
some  ca.ses,  by  noise  in  the  associ¬ 
ated  circuitry  and  in  other  ca-ses  by 
1  noise  inherent  within  the  tube 
I  it.self. 


Inlernal  Soise 
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(cttBtinucd) 


In  the  present  discu.ssion,  we  will 
confine  ourselves  to  a  consideration 
of  the  effects  of  the  internal  noise 
in  the  tube  and  the  consideration  of 
a  means  for  reducing  the  effect  of 
this  noise  on  the  uncertainty  of  the 
critical  firing  potential. 

If  we  apply  a  .500-cps  stjuare  wave 
to  the  plate  of  a  2U21  thyratron 
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WEBSTER  ELECTRIC  one  the  original 

manufacturers  of  crystal  cartridges 

FOR  OVER  20  YEARS 
a  complete  line  of  cartridges 

Engineered  to  meet  your  requirements 

Webster  Electric  has  been  moking  cartridges  for  years  and 
years  .  .  .  starting  way  back  when  cartridges  were  nearly  as 
big  Qs  baseballs.  The  line  of  cartridges  has  constantly  changed 
and  improved  to  meet  current  requirements.  Each  year  has 
brought  impTOvements  until  cartridges  are  now  ovailable  in 
thumb-nail  size  and  versatile  enough  to  meet  the  requirements 
of  78,  33’/3  and  45  RPM. 

Webster  Electric  has  the  experienced  engineers,  manufacturing 
know-how  and  long-range  experience  to  make  cartridges  to 
meet  all  of  the  industry's  requirements. 

When  you  need  a  new  cortridge  submit  your  problem  to 
Webster  Electric.  When  your  record  ployers  or  changers  are 
equipped  with  Webster  Electric  cartridges,  you  con  be  assured 
of  the  best  in  dependable  performance. 

Webster  Electric  Company,  Racine,  Wis.,  Established  1909 


WEBSTER 

RACINE  < 


"Where  Quality  is  a  Responsibility  and  Fair  Dealing  an  Obligation" 


HB’i  C-25 
shaker  with 
control  panel. 
Available  with 
built-in  meter 
to  read  direct¬ 
ly  acceleration, 
Telocity  or  dis¬ 
placement. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  ...  TO  MEASURE  IT ...  TO  REPRODUCE  IT 
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Here's  heavy  duty  capacity  for  your  vibration  testing 
to  military  specification  MIL-E-5272  and  il065-B 


Vibration  testing  reveals  tn  advance  how  your  prod¬ 
ucts  will  behave  in  service.  It’s  a  “must”  for  military 
equipment.  This  new  MB  model  C-25  shaker,  one  of 
the  largest  developed,  provides  large  "brute  force" 
for  meeting  military  vibration  testing  specifications. 
Rated  at  2600  pounds  continuous  vector  force,  it  has 
capacity  to  pr^uce  16g  with  100  lb  table  load  or 
20g  with  58  lb  table  load. 

An  electromagnetic  exciter,  MB  model  C-25  fea¬ 
tures  accurate,  continuous,  easy  control  of  force  and 
frequency.  Electrically  interloping  controls  assure 
proper  operation. 

l^ether  your  own  vibration  testing  requirements 
are  of  large  order  or  small,  you  can  get  the  answer 
to  your  problem  at  MB.  Models  start  at  10  pounds 
force  output.  Resonant  beams  for  special  problems 
also  available. 

Make  MB  your  headquarters  for  help  and  advice 
on  vibration  problems.  You’ll  save  yourself  time  and 
work.  Write  for  new  Bulletin  No.  i-vts  on  vibration 
exeitere. 


the  hi  K  MANUFACTURING  COMPANY,  Inc. 


1060  STATE  STREH,  NEW  HAVEN  II,  CONN 


names  on  request 


deposited 


carbon-coat 

iKtaSION  RtSBTORS  , 


Sensational  New  NYLON  Lacing  Cords 

win  approval 
of  "Big  Name" 
Companies' 


resistors 

The  right  choice  for  ACCURACY 
. . .  ECONOMY ...  and  STABILITY 
in  circuits  where  wire  wound  re¬ 
sistors  ore  often  times  too  expen¬ 
sive  and  the  characteristics  of 
carbon  composition  resistors  are 
net  suitable.  Deposited  carbon 
resistors  ore  especially  adopted 
to  high  frequency  applications 
that  require  high  stability  and 
close  tolerance  of  resistance 
I  values.  Manufactured  to  custom¬ 
er's  specifications.  For  complete 
data  mail  coupon. 

ELRCTRA  MFO.  COMPANY 
mUSTOK  DIVISION 

2537  MaAsee  Arc.  •  Ksmss  City  t.  Me. 
FOR  2$  YEARS  A  MANUFACTURER  OF 
PRECISION  ELECTRICAL  EQUIPMENT 


ELECTRA  MFC.  COMPANY) 

2S37  Madison  Ave.  •  Kansas  City  8,  Mo. 


Ploaio  sand  Bullotin  E-1— CompUto  Data 
an  Dapasitad  Carbon  Raiistori. 


"Never  anything  like  it  before",  say  the  big  companies  in  the  electronics 
field.  They're  referring  to  Heminway  &  Bartlett’s  new  fungus-proof  Nylon 
Lacing  Cords,  specially  coated  to  resist  mold  and  micro-organisms  and  at 
the  same  time  retain  malleability. 

With  a  tensile  strength  to  suit  your  particular  problem,  and  a  synthetic 
resin  finish  with  a  melting  point  of  over  190°,  these  new  cords  meet  every 
installation  requirement. 

We’ll  be  glad  to  give  you  complete  information,  including  samples  for 
field  testing.  No  obligation,  of  course. 

THE  HEMINWAY  4  BARTLETT  MFG  CO  .  500  Fifth  Avenue. 

New  York  18.  New  Yoik.  Branchrs  Chicago.  HI..  St.  Louis. 

Mo..  Cincinnati.  Ohio.  Charlotte.  N.  C..  Gloversville.  N.  Y. 


HEMINWAY 
&  BARTLETT 


.  ,  FUNGUffTpROOF  ^ 


GRANT 

SLIDING  DEVICES 

I 


Illustration  shows  an  Automatic  Trans* 
mission  Measurinf  Set  as  developed  by 
Bell  Telephone  Laboratories  at  Murray 

Panels  are  suspended  on  ball-bearinc 
drawer  slides  and  are  pivoted  to  permit 
the  chasis  to  be  inverted  for  strvicinf. 

J  Three  section  slide,  progressive  action  type.  Locks  in  extended 
position  only.  Tripping  mechanism  controls  unlocking.  Load 
capacity:  Up  to  200  lbs.  -  Cat.  No.  375 
2^  Three  section  slide,  progressive  action  type.  Locks  in  open  and 
closed  positions.  Provided  with  quadrant  to  allow  for  tilting  to 
90  degrees.  Load  capacity:  Up  to  200  lbs.  -  Cat.  No.  384 
2  Three  section  slide,  progressive  action  type.  Locks  in  extended 
position  only.  Thumb  release  controls  unlocking.  Load  capacity: 
Up  to  200  lbs.  maximum.  —  Cat.  No.  371 


GRANT  PULLEY  &  HARDWARE  CO 


31-87  Whitestone  Parkway,  Flushing,  N.  Y 


^anc*M4i  tUUKt  Ck  SUcUm^  ^ttdcci 
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Where  would  you  go  for  help  on 
springs  with  low  relaxation  at 


Xrutner  and  Boumans.  Inc..  Hillside,  N.  J.,  came  to 
Inco. 


This  view  shows  how  the  lube  is  placed  on  Ihe  spider 
which  is  held  in  place  by  an  Inconel  "X"  spring. 


They  had  designed  a  new  type  of  television  tube 
screen  baker.  But  they  needed  a  spring  material  to 
hold  the  cathode  tubes  on  a  hot  air  tube  —  a  spring 
material  that  would  stand  up  in  the  750  "F.  tempera¬ 
ture  of  the  oven. 


Inco  spring  specialists  studied  the  specifications  and 
recommended  .042"  Inconel  "X”"  wire.  Ten  months 
passed  —  in  steady,  round-the-clock  service  —  and  not  a 
single  failure  was  reported. 


The  same  research  and  knowledge  that  enabled  Inco 
engineers  to  solve  this  metal  problem  are  available  to 
you.  And  to  help  you  save  time  in  the  design  stages  of 
your  electronic  products  Inco  has  recently  published 
a  revision  of  “Inco  Nickel  Alloys  for  Electronic  Uses.” 


ChoroftoristiA 
*1>uraniclwr  (i  r^nfrl# 

M  WT<  I 

•Iloy  with  mrchaniJ 
Monet  Mid  Inrontl  3 
M  the  eolt  condition  4 
and  thw  may  be  i-ja 
•ftent.  Its  selectiofi  ^ 


7  I 

'-00  f 

Vwa'!  For***^'  *0'^ 

thii  *  ^ens,^  oaH  ”  fc--  7®  4esw 

^  o/*!!l5*pvw  jr* 


It  discusses  in  short  form  the  characteristics  of  vari¬ 
ous  nickel  alloys  and  gives  limiting  chemical  compo¬ 
sitions. 


Other  phyticaJ  ch 
aced  conditKm  it  < 
ueeful  foe  sprinf 
ttrem  up  to  650  1 
be  emplo)^  up  J 


With  the  aid  of  this  valuable  booklet,  you  may  be 
able  to  find  the  alloy  having  the  exact  electrical,  corro¬ 
sion  or  heat-resisting  characteristics  you  need.  A  glance 
at  the  pages  reproduced  here  will  give  you  an  idea  of 
the  wealth  of  information  contained  in  the  26  pages. 
And  remember,  if  you  don’t  find  the  alloy  you  need, 
you  can  always  call  on  Inco’s  Development  and  Re¬ 
search  Division  for  help. 


THE  INTERNATIONAL  NICKEL  COMPANY.  INC. 

6T  Wall  Slreel,  New  York  5,  N  Y. 
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and  investigate  the  average  piate 
current  which  flows  as  a  function 
of  grid  voltage  E,  the  curve  which 
results  is  that  shown  in  Fig.  1  for 
one  voltage  and  load  resistance.  It 
is  evident  that  there  is  a  consider¬ 
able  curvature  to  this  character¬ 
istic  reiiuiring  a  change  in  grrid 
voltage  of  15  millivolts  to  change 
the  tube  from  the  state  where  it  is 
reliably  nonconducting  to  the  state 
where  it  is  reliably  conducting.  The 
curved  portion  of  the  characteristic 
results  from  the  fact  that  on  some 
half  cycles  of  the  square  wave  the 
tube  conducts,  and  on  some  half 
cycles,  it  does  not.  The  conducting 
and  nonconducting  half  cycle.s  can 
be  determined  from  an  oscillogram 
to  be  quite  random  and  are  inter¬ 
pretable  in  terms  of  a  noi.se  inter¬ 
nal  to  the  tube.  This  noi.se  mani¬ 
fests  itself  by  an  equivalent  grid 
voltage  noise  signal.  This  noi.se 
may  be  due  to  clumping  of  gas 
atoms,  statistical  variations  in  sec- 
ondry  emission,  random  velocities 
of  the  ions  and  electrons  and  the 
diffussion  process  at  the  cathode 
surface. 

iVoioe  Analysis 

If  we  state  that  the  tube  required 
.V  electrons  to  be  accelerated  past 
the  grid  and  attain  a  velocity  of  v 
after  passing  the  grid,  then  we  can 
define  a  thermal  velocity  U  normal 
to  the  grid  such  that  there  are  N 
electrons  whose  thermal  velocity 
exceeds  U.  I  f  because  of  statistical 
variation  1’  is  a  function  of  time 
represented  by 

r  =  V.  -f  r. 

where  U,  is  the  previously  men¬ 
tioned  noi.se  or  random  fluctuation. 


FIG.  1 — Averag*  plate  current  ei  grid 
voltage  curve  ior  2D2I  in  neighborhood 
o(  firing  point 
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As  engineers,  we  hoth  know  that  tit.inate 
ceramics  stand  alone  for  versatility  of  shapes, 
structural  simplicity,  ruggedness,  stability,  low 
losses,  high  frequency,  high  dielectric  Constant, 
wide  temperature  range  and  many  other  features 
essential  for  such  as  high  voltage  capacitors.  We 
also  know  that  titanate  ceramics  are  a  critical 
production  problem,  and  that  your  results  are 
entirely  dependent  on  the  manufacturer  of  your 
titanate  components  for  the  precise  physical 
properties  required.  The  claim  1  wish  to  make 
is  really  more  than  a  claim.  It  is  an  assurance  of 
scientifically  maintained  predetermined  charac¬ 
teristics  through  close  laboratory  control  during 
all  phases  of  production  here  at  Steward.  In 


TABLE  OF  PROPERTIES  "LAVITE"  TITANATES 


shttrt,  what  I  am  trying  to  say  is  —  "Lavite" 
Titanates  are  produced  to  the  mi>st  exacting 
standards  known  to  our  industry  and  therefore 
most  certain  of  giving  you  complete  satisfaction. 
Remember  —  while  capacitors  form  the  largest 
group  of  products  made  from  these  materials, 
other  electrical  and  mechanical  uses  are  being 
developed  every  day  —  consult  Steward  engi¬ 
neers  on  your  problems. 


D.  M.  STEWARD  MANUFAQURING  CO. 


3604  Jerome  Avenue  Chattanooga,  Tennessee 


Sif/es  Offifes  in  Principal  Citin 


Send  for  our  hookltt 
git  iug  i  hu  rut /eristic 
Jutu  on  all  ” l.uvite" 
Ceramics  -  {"Lai  ite" 
Steatites,  ''Lavite’’ 
I'itanates,  "Lavite" 
Ferrites  and  others. ) 


tH  STOCH! 

MODEL  GPA28I0 

Input:  115  VAC  60  cy. 

Single  Phase 

Output:  0-28  VDC  10  Amperes, 
continuous  duty. 

A  reliable  source  of  unfiltered  direct  current  for  lab¬ 
oratory  and  production  testing. 

Net 

F.O.B.  our 
Factory. 


record... 

reproduce... 

erase... 
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with  these 


MAGNETIC 

HEADS 

e  Extremely  uniform 

e  Nonmicrophonic  and 
moistureproof 

e  Response  smooth  and  free 
of  discontinuities 


5  Moin  Streot,  Petorborough,  N.H. 


e  Permit  perfect  mounting 
of  adjacent  heads 


RECORDING  COMPONENTS 


of  practically  all  types  for  all 
purposes  with  reliable  character¬ 
istics  are  what  have  made  Brush 
the  leader  for  more  than  ten  years. 


Why  Micro 


sales  have  r  \  ^ 
increased  J 

1700% 

in  3  years 

Since  1948,  sales  of  Micro  miniature  bearings  have 
multiplied  more  than  17  times  —  a  tribute  from  hun¬ 
dreds  of  top-flight  designers  and  engineers  to  America’s 
first  and  only  /u//v  ground  miniature  ball  bearings. 

Applications  involving  critical  weight,  size  and  fric¬ 
tion  are  best  entrusted  to  the  more  than  85  types  and 
sizes  of  Micro  bearings.  They  are  available  in  sizes  as 
small  as  '  O.D.  and  with  tolerances  to  the  millionths- 
inch  precision  of  ABEC-7.  Yet.  they  actually  cost  less 
than  comparable  unground  bearings. 

Writ,  for  T.chnicol  Bull. tin  No.  50 


Nnw  Hampthir. 


Special  Selenium  Rectifier  power 
supplies  available  to  specifica¬ 
tions.  Write  lor  Rectifier  Eguip- 
ment  Questionnaire.  Proposals 
and  recommendatiotu  forwarded 
promptly. 


Low  Voltage 
Selenium  Rectifier 
Potter  Supply 


THE  BRUSH 
DEVELOPMENT 
COMPANY 

3405  PERKINS  AVENUE 
CLEVELAND  14,  OHIO 


FOR  TELEVISION 
RADIO 
RADAR 

INSTRUMENTS 

CONTROLS 

AVIONICS 


FUSES 
FUSE  CLIPS 
FUSE  BLOCKS 


FUSE  HOLDERS 


Take  advantage  of  the  most  complete  line  of  fuses 
in  the  industry.  Backed  by  the  world's  finest  fuse 
research  laboratory  . . .  constantly  testing,  designing, 
improving!  For  37  years  BUSS  fuses  have  been 
furnishing  unfailing  electrical  protection.  Today, 
because  of  these  high  standards,  their  quality  is 
unquestioned. 

That's  why  Manufacturers  and  Service  Men 
the  country  over  have  discovered  that  they 
can  rely  on  BUSS  fuses  to  operate  pro¬ 
perly  under  service  conditions. 


If  your  problem  is  “new  and  different’’ 

Sometimes  a  special  fuse  or  fuse  mounting  is  required.  In  such 
cases  we  welcome  your  requests  either  to  quote  —  or  to  help 
in  designing  or  selecting  the  special  type  of  fuse  or  fuse 
mounting  best  suited  to  your  particular  conditions. 

Submit  description  or  sketch,  showing  type  of  fuse  to 
be  used,  number  of  circuits,  type  of  terminal,  etc.  If  your  protection 
problem  is  still  in  the  engineering  state,  tell  us  current, 
voltage,  load  characteristics,  etc. 

At  any  time  our  staff  of  fuse  engineers  is  at  your  service  to 
help  solve  your  problems  in  electrical  protection. 


USE  THIS  COUPON  -  -  Get  all  the  Facts 


iwtimonn  Mf^.  Cp.,  UnivprMty  at  Jpffpftpn 
$t.  louia  7,  Mo.  (Otvifion  McCrow  Eloctrk  Co.) 

Ploatp  tpfld  mp  toMpttn  SFB  eontomtng  compiptp  Fpctt  o«i  BUSS  SmoH 
Oimortsipn  FvtPt  and  FutP  Holdprt. 


TMp 

Compony 
Addrpu 
City _ 
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folded  unipole 


25-174  MCs 


Out^elU 


others  combined! 


Folded  Unipole 
35-174  MC» 
Omnidiroctionol 


Cordioid 
30-174  MCs 
Unidirectionol 


outstanding  fact  tells 
the  whole  story  of  Andrew's 
Folded  Unipole  Antenna: 


60%  of  the  more  than 
10,000  2-way  fixed  stations  in 
J  }S- 174  MCs  the  25-174  MC  commonicotions 

bands  use  it!  -  ~ 

The  Andrew  Folded  Unipole  comes  in  modified  versions  to  pro¬ 
vide  directional  patterns  and  hurricane  resistance.  For  complete 
information  write  for  Bulletins  38C  and  64. 


phone  Triangle  4-4400 


TRIINSMISSIOII  IINES  fOI  AM  fM  IT  •  AmCNNAS  •  SIIECTIINAl  ARUIINA  ERIIFMENI 
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then  we  can  show  that  the  firing 
point  of  the  tube  E  will  be  given  by 
E  =  E,  +  E,  for  E,  is  the  equiva¬ 
lent  noise  voltage  at  the  grid  repre- 
.sented  by  the  noise  fluctuation  in 
thermal  velocity  of  the  electron. 

Assume  that  for  no  fluctuation  of 
f/  (17  =  l/o)  a  grid  voltage  of  E, 
will  just  cause  the  tube  to  fire.  This 
I  phenomenon  indicates  that  the  volt- 
'  age  E„  is  just  sufficient  to  allow 
those  electrons  whose  normal  coni- 
;  ponent  of  velocity  is  equal  to  or 
greater  than  l\  to  pass  the  grid. 
Now  assume  that  the  tube  is  again 
extinguished.  If  U  has  been  re¬ 
duced  by  some  small  value,  and  E 
is  again  made  equal  to  £7„,  the  tube 
will  not  fire.  The  tube  remains  ex¬ 
tinguished  since  the  field  generated 
:  by  the  grid  voltage  still  allows  only 
those  electrons  with  a  velocity 
greater  than  U<,  to  pass  the  grid. 
Since  U  has  been  reduced  below  L\„ 
however,  the  number  of  electrons 
passing  the  grid  will  be  smaller 
than  N,  and  will  hence  be  insuffic¬ 
ient  to  cause  conduction. 

If  a  square  wave  is  applied  to  the 
plate  of  the  tube  and  if  U  is  given 
by  U„  -I-  U.,  then  for  a  given  grid 
voltage  E,  the  tube  will  have  a  ran¬ 
dom  firing  characteristic.  Firing 
will  occur  only  during  those  posi¬ 
tive  half  cycles  when  V,  is  positive, 
and  will  fail  to  fire  when  U,  is  nega¬ 
tive.  Actually,  there  are  many 
other  statistical  noise  sources  in  the 
tube  other  than  the  random  space- 
charge  velocities.  Clumping  of  gas 
atoms,  statistical  variations  in 
secondary  emission,  random  veloc¬ 
ities  of  the  ions,  and  the  diffusion 
i  process  at  the  cathode  surface  all 
act  as  noise  sources  to  cause  a  fluc- 
,  tuation  in  the  firing  voltage.  Ex¬ 
amination  of  these  various  condi¬ 
tions  will  lead  to  the  conclusion, 
however,  that  they  may  be  repre¬ 
sented  by  an  equivalent  fluctuation 
in  17. 

The  existence  of  this  equivalent 
j  fluctuation  is  born  out  by  a  further 
observation  of  the  thyratron  firing 
'  behavior.  If  a  square  wave  is  ap¬ 
plied  to  the  plate,  conduction  is  not 
always  initiated  at,  or  near  the 
leading  edge.  For  E  =  E,  the  con¬ 
duction  may  start  almost  any  place 
in  the  positive  half  cycle.  If  the 
square  wave  undergoes  quasi-differ- 
j  entiation  before  being  applied  to 
I  the  plate  so  that  the  top  of  the  wave 
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drops  off  exponentially  V>y  15  volts, 
then  the  conduction  will  be  found 
to  take  place  only  in  the  first  half  of 
the  positive  half  cycle.  This  corres¬ 
ponds  to  a  fluctuation  of  the  plate 
voltaKe  at  which  cimduction  takes 
l)lace  of  7.5  volts.  Since  we  are 
usiiiff  a  control  ratio  of  500,  this 
7.5-volt  plate  fluctuation  corres¬ 
ponds  to  a  15-inillivolt  ^rrid  fluctua¬ 
tion.  If  the  jfi'id  potential  is  now 
raised  by  15  millivolts,  this  random 
firinK  cea.ses.  Similarly,  if  the  (luasi- 
differentiation  is  left  out  and  the 
Krid  is  raised  15  millivolts,  the  con¬ 
duction  becomes  constant. 


^  There  is  no  order  too  large  ond  none  too  small . . 

0  We  carry  one  of  the  largest  stocks  in  the  country. 

A  A  staff  of  20  experienced  salesmen  to  answer 
your  call . . .  these  men  are  fully  acquainted  with 
your  needs  and  problems. 

0  All  orders  are  shipped  same  day  as  received  . .  . 
deliveries  made  everywhere. 

•  We  are  as  near  to  you  as  your  telephone  . . .  just 
call  Algonquin  5-3000,  tell  us  what  you  want, 
and  we'll  deliver. 

•  Our  factory  contacts,  built  up  through  more  than  a 
quarter-century  in  the  industry,  are  at  your 
service. 


SfatiMliral  Fevtlhark 

If  an  attempt  is  now  made  t<t 
apply  reKeiierative  feedback  to 
sharpen  the  operation  of  the  switch 
and  to  increase  its  accuracy,  it  can 
be  seen  that  the  feedback  coeflicient 
must  i)erforce  represent  a  statisti¬ 
cal  quantity.  While  the  principle  of 
statistical  feedback  may  seem  some¬ 
what  unusual,  the  problem  can  be 
Kreatly  simplified  by  the  process  of 
smoothinfr  or  time  integration.  Con- 
.sider  the  effect  of  an  R-C  circuit 
placed  in  the  plate  curcuit  in  such 
a  manner  that  the  output  quantity 
measured  is  no  lonRer  the  instan¬ 
taneous  value  of  the  plate  current, 
but  is  jriven  by 


Our  weekly  sales  staff  meet¬ 
ing  being  oddressed  by  Mr. 
F.  E.  Anderson,  RAYTHEON'S 
Distributor  Soles  Manager. 


The  DALIS  trucks  lined  up  for 
doily  loading  ot  our  shipping-- 
platform. 


If  our  integration  time,  which  is 
here  taken  as  four  time  constants, 
is  lonjr  compared  to  the  random 
variation  time  of  U  then  tjje  plate 
current-i?rid  voltaj?e  curve  will  have 
the  form  shown  in  Figr.  1.  Thus  at 
low  values  of  E,  V  +  will  .sel¬ 
dom  e.\ceed  the  value  necessary  for 
firing  and  the  time  average  of  the 
plate  current  will  be  small.  Simi¬ 
larly,  at  values  of  E  above  E the 
time  average  will  be  greater  than 
Lh,  2  since  V  will  l)e  above  the 
reiiuired  value  more  than  50  per¬ 
cent  of  the  time.  The  introduction 
of  (|uasi-integration  thus  trans¬ 
forms  the  statistical  fluctuation  in¬ 
to  a  curved  transfer  characteristic 
which  does  nt)t  fluctuate  sensibly 
with  time. 

It  is  evident  that  if  the  integral 
is  accepted  as  the  output,  the  feed¬ 
back  problem  is  greatly  simplified. 
It  now  becomes  necessary  only  to 


Do  at  othar 
wita  purebat* 
•rt  or*  doing- 
writ*  for  fototf 
Oofit  Catalog 
on  your  com- 
pony  lottor- 
hood. 


Wholesale  Distributors  Since  1925 
175  Varick  Street,  New  York  14.  N.  Y. 
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ALL  STAR  PRODUCTS  CUTS  REJECTS 
TO  1/2  OF  1%  WITH  6-E  GAUSS  METER 


All  Star  Prcxiucts,  manufacturer  of 
variable  condensers  and  radio  and  tele¬ 
vision  components,  finds  the  General 
Electric  gauss  meter  an  essential  item  in 
test  and  insp)ection  areas.  The  meter  has 
enabled  All  Star  to  cut  inspection  costs 
by  and  permitted  a  20'' c  material 
saving.  With  the  simple-to-operate  G-E 
gauss  meter,  readings  are  obtained  in 
only  4  seconds.  Because  of  this,  All  Star 
is  able  to  do  all  of  its  testing  along  the 
production  line. 

Small  and  compact,  the  G-E  gauss 
meter  is  easy-to-read,  portable,  and 
extremely  rugged.  This  is  why  All  Star 
supplies  its  field  servicemen  with  gauss 
mc*ers  for  inspecting  television  focus 
unics. 

For  use  with  both  d-c  permanent 
magnets  and  electromagnets,  the  gauss 
meter  can  measure  flux  densities  in  ex¬ 
tremely  small  magnet  gaps  —such  as 
those  of  blocked  relays,  breakers,  genera¬ 
tors,  and  motors.  It  gives  direct  readings 
of  unidirectional  fluxes  in  gausses  and 
can  be  supplied  in  a  variety  of  ranges 
from  100  to  5000  gausses. 


Paper  Mill  Refining  Process 
Regulated  with  G-E  Recorders 

“Our  General  Electric  CD-27  recording 
ammeters  take  the  guesswork  out  of 
regulating  the  load  on  each  of  our 
refiners.  We  could  not  opjcrate  without 
them,”  reports  Mr.  G.  F.  Durand.  Vice- 
president  of  Port  Huron  Sulphite  and 
Papjer  Co.  This  Port  Huron,  Michigan 
company  is  an  old  and  well-established 
maker  of  fine  quality  p)ap>ers. 

Port  Huron’s  refiners  are  used  to 
produce  dense,  hard,  high  quality  light 
weight  papers.  The  refiners  are  hooked 
up  in  series  and  the  papjer  stock  being 
processed  flows  from  one  to  the  other. 
The  quality  of  the  papjer  produced  de¬ 
pends  upx}n  uniformly  holding  the  pre¬ 
scribed  load  at  which  each  refiner  is  run. 
By  using  the  G-E  recording  ammeters  to 
record  the  load  on  each  refiner  motor. 
Port  Huron  finds  that  pieriodical  in- 
sp>ection  and  minor  adjustment  is  all  that 
is  necessary  to  maintain  correct  and  uni¬ 
form  paper  stock  treatment. 

Recorder  Measures  11  Quantities 

Besides  recording  amperes,  the  G-E 
Typie  CD  recorder  can  also  measure  volts, 
single-  and  polyphase  watts,  pxjwer 
factor,  frequency,  and  vars.  Models  also 
can  be  supplied  for  measurement  of  d-c 
millivolts,  milliamperes,  and  micro- 
ampjcres.  Most  ratings  have  an  accuracy 
of  plus  or  minus  1  p)er  cent  of  full  scale. 


"JOO^f  inspection  for  the  first  time 
and  rejects  cut  to  V7  of  /%  are  only  two 
of  the  benefits  we  have  been  able  to  ob 
tain  through  the  use  of  our  G-E  gauss 
meters,"  repxirts  All  Star  Products  Com¬ 
pany,  Defiance,  Ohio. 


Training  Reduced  to  V2  Hour  With  G-E  Thickness  Gage 

,  1^*1  i'H  ’  9  f  px>rtant  feature  since  a  number  of  differ 

,  BiV*  I  L.  ent  p)ersons  must  use  the  gage  each  day. 

To  protect  the  stainless-steel  stripis 
^  that  go  around  car  windows  from  damage 

j ,  ,  ;  ■  during  production,  it  is  necessary  to 

sptay  each  p>art  with  a  plastic  film,  Pre- 
thickness  limits  for  this  plastic 
vOB  film  have  been  set  up  and  laboratory 
checks  are  made  p>eriodicalIy  on  cold- 
i  rolled-steel  test  parts  to  assure  that 

correct  coating  thickness  is  maintained. 

The  standard  General  Electric  Typje 
B  thickness  gage  has  a  range  of  0.10  mil 
to  100  mils.  Other  instruments  of  this 
typ)e  with  ranges  up  to  300  mils  can  be 
furnished  for  the  measurement  of  the 
thickness  of  any  nonmagnetic  material 
on  a  magnetic  base. 


Briggs  Manufacturing  Company,  of 

Detroit,  Michigan,  builder  of  auto¬ 
mobile  bodies  and  Beautyware  plumbing 
fixtures,  repKjrts,  “We’ve  found  the  G-E 
thickness  gage  so  easy  and  simple  to  use 
that  we’ve  been  able  to  reduce  our  opjera- 
tors’  training  time  to  '  j  hour.”  At  its 
Eight  Mile  Road  Plant,  where  chromium 
and  stainless-steel  automotive  accessories 
are  manufactured,  Briggs  uses  the  G-E 
gage  because  it  can  be  used  by  unskilled 
help  after  this  short  indoctrination  course. 
This  simplicity  of  opjeration  is  an  im- 
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apply  a  positive  grid  voltage  pro¬ 
portional  to  the  integral  of  the  plate 
current  in  order  to  obtain  the  re¬ 
generative  feed  back  desired.  Be 
cause  of  the  difficulties  inherent  in 
obtaining  this  feedback  from  the 
plate  to  the  grid,  some  other 
method  must  be  used. 


It  is  known  that  the  conducting 
thyratron  draws  a  grid  current 
which  is  approximately  instantane¬ 
ously  proportional  to  the  plate  cur¬ 
rent.  This  effect  arises  from  the 
fact  that  the  grid  current  is  ap¬ 
proximated  by  the  intercept  cross- 
section  of  the  grid  times  the  ion 
density  in  the  plasma.  Thus,  the 
time  integral  of  the  grid  current 
can  also  be  used  to  apply  the  regen¬ 
erative  feedback.  Because  of  cer¬ 
tain  circuit  considerations,  it  was 
inadvisable  to  introduce  an  R-<' 
circuit  into  the  screen  grid  circuit 
of  the  tube.  For  this  reason,  the 
circuit  of  F'ig.  2  was  used.  The  con¬ 
trol  grid  of  the  tube  is  used  as  a 
biasing  element  to  set  the  value  of 
/?„  at  the  screen.  The  control-grid 
circuit  is  composed  of  the  biasing 
potentiometer  and  the  parallel  R-C 
combination.  This  R-C  combina¬ 
tion  provides  a  regenerative  feed¬ 
back  proportional  to  the  integral  of 
the  plate  current.  The  time-con¬ 
stant  of  the  R-C  circuit  plus  the  dis¬ 
sipation  rate  of  the  ion  sheath  sets 
the  integrating  time,  and  the  im- 
Iiedance  level  of  the  circuit  sets  the 
proportionality  constant.  Thus  if 
R-C  and  the  dissipation  rate  are 
selected  for  the  desired  integration 
time,  R'C  can  be  adjusted  to  yield 
the  proper  feedback  coefficient.  A 
satisfactory  time  constant  was 
chosen  and  the  impedance  level  was 
adjusted  experimentally  until  an 
optimum  value  was  found.  The  ad¬ 
justment  procedure  consisted  in 
varying  RiC  until  the  smallest  hys- 
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Export  Division:  25  Warren  Street,  New  York  7,  N.  Y. 
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FIG.  2 — Thyratron  circuit  with  R.C  com- 
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21  Pages  of  Test  Results  on  Armco 
Electrical  Steel  1  to  7  Mils  Thick 


Thiii  brand-new  Armco  manual  tells 
the  story  of  Armco  Thin  Electrical 
Steels  designed  for  frequencies  of  iOO 
to  200,000  cycles  per  second. 

These  hair-thin  electrical  steels  are 
made  in  three  types:  Tran-0)R  T,  5 
and  7  mils  thick,  with  good  permeabil¬ 
ity  in  all  directions;  Tran-Cor  T-O,  1, 
2  and  4  piils  thick,  an  oriented  type 
with  best  permeability  in  the  rolling 
direction;  and  Tran-Ca)R  T-O-S,  4  mils 
thick  only,  a  super-oriented  steel 
designed  particularly  for  400-cycle 
applications  at  inductions  above  16 
kilogausses. 

Armco's  new  booklet  gives  the  de¬ 
signer  representative  test  results  to 
work  with.  No  longer  is  skin  effect  a 
matter  of  guesswork.  The  curves  show 
the  allowance  to  be  made  fur  it. 

Advantages  vs.  Costs 

Included  are  curves  for  preliminary 
thickness  selection,  when  either  core 
loss  or  excitation  is  a  limiting  feature 
of  design,  to  illustrate  the  possible 
operating  induction  fur  a  given  fre¬ 
quency.  Thereafte  •, electrical  character¬ 
istics  of  each  thickness  and  type  may  be 
determined  from  its  individual  curve. 
By  balancing  electrical  advantages 
against  material  cost,  the  particular 
thickness  that  is  economically  sound  fur 
the  application  may  he  chosen  readily. 

Armco  Thin  Electrical  Steels  have 
exceptionally  high  permeabilities,  cor¬ 
respondingly  low  hysteresis  losses,  high 


lamination  factors  and  minimum  inter¬ 
lamination  energy  losses.  Properties  are 
fully  developed  at  the  mill.  No  high- 
temperature  heat  treatment  is  required 
to  develop  magnetic  properties. 

If  you  want  the  complete  story  of 


these  outstanding  grades,  just  fill  out 
and  mail  the  coupon.  Armco  Steel  Cor¬ 
poration.  4621  Curtis  Street,  Middle- 
town,  Ohio  •  Plants  and  sales  offices 
from  coast  to  coast  •  Export:  The 
Armco  International  Corporation. 
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FOR  MULTIPLE  REMOTE  CONTROL 


THE  NORTH  ELECTRIC 


*locR*on**  Relay 


In  Soolod  Cop 


31 -A  SentiHvo  ■ 
Wirc*$prin9  Roloy 


500  Type 
Five-Cotl  Roloy 
Xlosof  25  Circuitt 


3600  Type 
‘Slow-Roleo$o**  Roloy 


M  Typo  “Midpot” 
With  350  V.  Switch 


It  would  be  misleading  to  pick  a  single  remote  control 
function  and  describe  it  as  typical  of  North  Relays.  Actually 
the  range  of  application  covers  everything  in  the  field  of 
high-speed  sensitive  relays.  If  you  wish  to  remote-control 
multiple  circuits,  there’s  a  North  Relay  to  make  and  or  break 
up  to  32  of  them  with  one  impulse,  controlled  by  a  single-pair 
at  low  voltage.  If  you  require  extra  sensitivity  and  speed  in 
compact  form,  see  the  North  M  Type  “Midget”,  designed  to 
operate  on  less  power  than  ordinary  midgets  (.05  Watt  at 
normal  spring  load)  yet  occupy  less  than  2V4  cubic  inches. 
There  are  more  than  100  combinations  of  multiple  make  or 
break  contacts  available  in  either  the  Midget  or  heavy-coil 
relays.  To  get  some  idea  of  the  variety  in  between  .  .  . 


INFORMATIVE  NORTH  RELAY  CATALOG 


1438T  South  Market  Street,  Gallon,  Ohio. 


teretic  differential  had  been  ob¬ 
tained.  It  was  found  that  an  R/C 
of  10‘’  re.sulted  in  a  differential  of 
le.ss  than  0..5  millivolts.  Thi.s  cor¬ 
responded  to  an  input  differential 
of  .5  X  10  •  percent,  and  was  ex¬ 
ceedingly  satisfactory. 

The  large  hysteretic  differentials 
found  by  \Vittenl)erg  were  probably 
caused  in  part  by  his  use  of  an  R-C 
grid  circuit.  The  system  was  cap¬ 
able  of  producing  a  large  coefficient 
of  integral  feedback  and  this  would 
lead  to  a  large  drag-loop,  or  hys¬ 
teretic  differential. 

It  is  felt  that  the  foregoing 
analysis  and  method  of  treatment  is 
capable  of  making  thyratrons  be¬ 
have  as  highly  sensitive  relays. 
Their  use  for  instrumentation  is 
strongly  indicated  by  their  clo.se- 
differential  property  when  the  cor¬ 
rect  amount  of  feedback  is  used. 
Thus  a  0.00.5-percent  differential 
would  make  it  possible  to  control 
a  temperature  of  100  C  to  within 
approximately  0.005  deg  if  no 
center  clipping  of  the  signal  were 
u.sed.  The  ea.se  with  which  the  dif¬ 
ferential  may  be  varied  also 
strongly  suggests  their  u.se  in  relay- 
controlled  servomechanisms  since 
Kochenberger  has  shown  that  ad¬ 
justment  of  thi.s  factor  can  be  u.sed 
as  a  stabilizing  means,  for  relay 
servos. 

REr-jauc.vcEs 

(1)  H.  H  WittfnbtTg.  KrvMut*iio>  isr- 

formanc**  of  Thyratrons,  Trnn.v 

p  H4.T,  lf»4*>. 

(2)  H  B.  Staff.  M.l.T.,  “Appaed  KW- 
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Magiietir  .Atteiiuiitor 

The  inexpensive  type  of  micro- 
wave  attenuator  for  coaxial  trans- 
mi.ssion  lines  shown  in  Fig.  1  util¬ 
izes  a  magnetic  field  to  obtain  in¬ 
stantaneous  changes  in  attenuation. 
The  new  device,  known  as  a  mag¬ 
netic  attenuator,  depends  on  the  in¬ 
teraction  between  the  electromag¬ 
netic  field  within  a  transmission 
line,  which  contains  microwave  en¬ 
ergy-dissipating  material,  and  an 
external  magnetic  field  applied  per¬ 
pendicularly  to  the  axis  of  the  line. 
As  a  result  of  this  interaction,  the 
loss  characteristics  of  the  dissipa¬ 
tive  material  are  substantially  al- 
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This  Uestetn  Electric  employee  mvunti  a  transmitter  in  the 
test  fixture  uhich  is  suung  doun  to  face  an  artificial  mouth 
at  4S‘degree  angle^  just  as  transmitters  are  held  in  use.  More 
than  a  million  transmitters  are  tested  each  year. 


BELL  TELEPHONE  LABORATORIES 

•  EXPLORING  AND  INVENTING,  DEVISING  AND  PERiECTING.  FOR 
CONTINUED  IMPROVEMENTS  AND  ECONOMIES  IN  TELEPHONE  SERVICE 


his  mouth  speaks  to  millions 


To  «T\e  thi‘  rhan»in»  nepds  of 
telephont*  siil)s<TilM‘r>  millions  of 
Irli-plHtne  sfts  have  to  1h‘  moved 
each  year.  Ilefore  iM-iii^  put  hack  into 
serviee  most  of  them  are  returned 
to  the  Western  Kleetrie  (Company's 
Distributing  Houses  where  they 
reeeive  a  thorough  ehe«-kup. 

W  estem  Klei’tric  engineers  mf'ded 
a  rapi<i  metluMl  of  testing  trans¬ 
mitters  over  a  range  of  frequencies. 
At  Bell  Telephone  LalM>ratories, 
M'ientists  had  just  the  thing — a 
technique  they  had  devised  for 
fundamental  research  on  trans¬ 
mitters.  In  co-o|M>ration  with  these 


scientists,  western  KkM-tric  engi¬ 
neers  develofM'd  the  practical  tester 
in  the  ilhistratkin. 

The  transmitter  is  removed  from 
the  hamlset  and  put  in  fnmt  of  an 
artificial  mouth  which  emits  a  tone 
that  swings  s«-veral  times  |M'r  s4‘cond 
over  a  hand  of  frequemdes.  A  signal 
lamp  tells  whether  the  transmitter 
is  gfMMl.  Kach  test  takes  5  second-. 

'Fhis  new  tester  illustrates  Ikiw 
Bell  Laboratories  research  and 
Western  f)lectric  manufacturing 
skill  team  up  to  maintain  your  tele¬ 
phone  servH-e  high  in  qiialitx  yet 
low  in  L^ost. 


At  Bell  Lahuratories  a  scientist  emftloys  a 
(ondensrr  mirruphune  to  check  ike  sound  level 
from  another  type  of  artificial  mouth,  used  in 
transmitter  research. 
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tered.  The  magnetic  attenuator  re¬ 
quires  no  movable  components,  me¬ 
chanical  controls,  or  slotted  sections 
in  coaxial  transmission  line  and  may 
be  operated  either  manually  or  au¬ 
tomatically  from  an  approximate  or 
remote  position. 

The  electromagnet  requires  a  d-c 
power  source  of  0  to  250  volts  with 
a  maximum  of  30  milliamperes  cur¬ 
rent  to  produce  a  magnetic  field  of 
1,500  gausses  in  the  air  gap. 

An  experimental  model  which 
uses  polyiron  as  the  dissipative  ele¬ 
ment  was  operated  at  frequencies 
from  1,000  to  3,000  me.  Variations 
in  the  losses  of  the  poly  iron  were 
produced  which  were  large  enough 
to  reduce  the  attenuation  60  per¬ 
cent,  change  the  power  by  a  ratio 
greater  than  60  to  1,  with  a  voltage¬ 
standing-wave  ratio  always  less 
than  1.5. 

More  recently,  a  study  was  made 
of  an  attenuator  that  employs  a  slug 
of  Ferramic  B  J-inch  long  and  3- 
inch  in  diameter  as  the  dissipative 
medium.  The  dependence  of  the 
losses  in  the  material  on  frequency 
was  remarkably  demonstrated  by 
this  experiment.  At  2,200  me  the 
attenuation  was  reduced  from  17 
db  to  less  than  4  db,  and  less  than 
45  milliamperes  of  current  was  re¬ 
quired  to  maintain  the  magnetic 
field.  At  a  frequency  of  2,600  me, 
changes  in  attenuation  greater  than 
20  db  were  obtained  with  the  same 
electromagnet  currents.  To  avoid 


for  th,  NEWEST...FINEST...M0ST  SENSATIONAL 

AUDIO  COMPONENTS 


MINIATURES  AND 
SUBMINIATURES 

The  MRB-4  It  The  world’s  smoHest  dynamic  receiver  ond  microphone. 
Sue  1"  wide  »  V*  deep  Monimum  power  is  75  m.w.  Impedonce 
IS  11“^  *•  10^.  The  impedonce  voriotion  is  essentioBy  constont 
through  the  ronge  The  frequency  response  is  from  30  4,000^. 

The  MRB  4  has  o  sensitivity  of  105  db  ('»  1 ,000 'v  1  m.w  The 
lolummum  cone  'S  obsolutely  moisture  proof  yet  does  not  lose  its 
sens'tivity.  The  magnet  is  Alnico  V.  .  .  dynomic  type.  Uses  include — 
Earphone,  Microphone,  Speoker,  Mike  in  Tronsceivers,  Small 
Speoker,  Smoll  Pick  up. 

T1  ond  T2  Tronsformers — ond  Chokes — These  sub-minioture  units 
provide  power  efficiency  from  80-90*%  with  high  voltoge  breok* 
down  chorocteristics  and  e*tremely  low  susceptibility  to  electrolytic 
deteriorotion.  Frequency  response  is  *  2db  from  100  to  8000 n.' . 
Impedonces  up  to  200,000  ohms  ond  windings  with  inductive  reoct- 
onces  up  to  one  megohm.  Ideal  for  use  with  Permoflu*  microphone- 
receiver  units  ond  heodsets. 


- PERM^FLUX^ - 

SOUND  IN  DESIGN  ’ 

PERMOFLUX  CORPORATION 


FIG.  1 — Th«  magnetic  attenuator,  a 
new.  inexpensive  type  oi  microwave 
attenuator  Ihot  requires  no  movable 
com^nents.  mechanical  controls,  or 
slottU  sections  In  the  waveguide  or  co- 
,  V  f  axial  transmission  line 
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New  developments  in  Permofiux  Dynamic  Headphone  design 
make  possible  use  of  these  units  in  applications  heretofore  not 
covered  in  the  electronic  field.  They  include  the  military  os  well  as 
broadcasting,  television,  recording,  monitoring  audio  metric  work 
end  auditory  training. 

Permofiux  Dynamic  Headphones  ore  cortiidered  the  most  success¬ 
ful  and  sotisfactory  for  all  audio  metric  work.  They  are  copable  of 
taking  even  minute  electrical  impulses  and  converting  them  into 
sound  over  a  wide  frequency  range  at  uniform  response  and  high  in¬ 
tensities.  Sound  reproduction  is  free  from  irritating  blasts  and  rottles. 

Plot  frequency  response  of  from  100  to  7000  <v  is  assured  in 
the  Permofiux  High  Fidelity  Dynamic  Series  and  up  to  4500 in 
the  Standard  Series. 


DHS17 
with  Model 
No.  1505  y 
for  Cushion  * 
CAA  Approved 


12"  speoker 

This  average  loboroto- 
ry  response  curve  of  the 
PermofluK  8T  8  1  prove) 
thot  it  compares  with  the 
finest  speokers  regord 
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PROBLEM; 

How  to  Simplify  and  Speed  Up  Contact 
Brazing  of  Multiple  Leads  from  a  Screen 

GENERAL  PLATE 

Provided  the  Solution  with  a  '^Solder-Flushed" 


Metal  ...  A  Composite  Metal  Combination 


Recently  a  manufacturer  had  the  problem  of  solder¬ 
ing  leads  from  a  screen  to  a  copper  strip.  The  old 
method  required  cleaning  and  positioning  separate 
pieces  of  solder  on  each  spot  and  then  heat.  This 
method  was  time  consuming  and  costly. 

General  Plate  Engineers  solved  the  problem  with 
“Solder-Flushed  Copper  Strip.”  Now  the  operation 
involves  laying  the  leads  on  the  strip  and  heating 
each  wire.  The  result — a  strong  soldered  joint  at 
considerable  savings  in  time. 

General  Plate  “Solder-Flushed”  metals  make  con¬ 
tact  brazing  quicker  and  easier.  They  eliminate 
handling  of  separate  pieces  of  solder  foil,  provide  a 
better,  stronger  joint.  They  can  be  supplied  with 
solder  to  base  or  precious  metal,  copper  layer  for 
copper  brazing  or  low  silver  content  solder  clad  to 
base  metal. 

No  matter  what  your  metal  problem,  it  will  pay 
you  to  consult  with  General  Plate.  Their  vast  expe¬ 


rience  in  cladding  precious  to  base  metals,  or  base 
to  base  metals  can  overcome  your  problems... often 
reduce  costs. 

General  Plate  Products  include  .  .  .  Precious 
metals  clad  to  base  metals.  Base  metals  clad  to  base 
metals.  Silver  solders.  Composite  contacts,  buttons 
and  rivets,  Truflex'^  Thermostat  metals.  Platinum 
fabrication  and  refining,  Age-hardenable,  #720 
Manganese  Alloy.  Write  for  information. 


Hove  You  a  Compotrfe  Motal  Preblom? 
Gwral  Plato  can  salvo  if  for  you 


GENERAL  PLATE 

Division  of  Motals  &  Controls  Corporation 

311  FORIST  STRUT,  ATTlItORO,  NtASS. 
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J*nnin9t  Typ«  XW, 

35  KV  Vacuum  Fixed  High 
Veltoge  Copocitor  (octuol 
»iie)  09  used  in  RCA 
Electron  Microscope 


Ad  No.  3  of  a  series 


■KCA'  T.  M,  Rag.  U.  S.  Pat.  0« 
Radio  Corporation  of  America 


Another  Capacitor  Problem  Solved 


THE  RCA  ELECTRON  MICROSCOPE 


^Enni/tcM 

C/L  RADIO  .y 

VACUUM  ELCCTRONIC  COMPONENTS 


JENNINGS 

HIGH  VOLTAGE 

CAPACITORS 


are  effectively  used  in 


THIS  REVOLUTIONARY  RCA 
ELECTRON  MICROSCOPE 


'electrons  explore  new  worlds  not  revealed  by  light  waves"— RCA 


In  designing  the  Electron  Microscope  RCA  found 
a  difficult  copocitor  problem.  The  need  vros  for  o 
type  of  copocitor  copoble  of  hondling  35.000 
volts  under  any  condition.  It  hod  to  be  o  mechon* 
icol  ond  electrical  replocement  connected  by  end 
mounting  studs. 

Jennings  Reseorch  ond  Loborotory  engineers 
designed  ond  developed  the  type  XW  Vocuum 
Copocitor  which  is  now  in  service  around  the 
world,  operating  perfectly  without  breakdowns 
in  this  RCA  Electron  Microscope. 

This  high  voltoge  capacitor  problem  was  solved 
by  o  special  copocitor  meosuring  only  2-9/32" 
long  R  3*  wide  including  mounting  terminals. 
Solved  by  the  use  of  a  very  ingenious^gloupoth'* 


JENNINGS  RADIO  MANUFACTURING  CO.  •  970 


of  contoured  shape,  to  give  omple  safety  margin 
in  this  extremely  short  length. 

Jennings  Radio  Manufacturing  Company  pro* 
duce  over  100  different  types  of  Vacuum  Copac* 
itors,  both  Fixed  and  Variable.  These  units  ore 
designed  to  meet  the  great  variety  of  copocitor 
problems  in  modern  communication  and  Broad¬ 
cast  Transmitters.  Electronic  Heoting  Equipment* 
and  specialized  Electronic  equipment  from  Cyclo¬ 
trons  to  MicroKOpes.  Jennings  are  prepared  to 
produce  special  type  copocitors  for  unusuol  ap* 
plications. 

Write  for  information  regarding  your  own 
Copocitor  or  Relay  problems.  Literoture  moiled 
on  request. 


AVE.  .  P  0  BOX  1278  •  SAN  JOSE  8.  CAl. 
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saturation  in  the  iron  core  of  the 
small,  low-current  electromagnet,  a 
larger  unit  was  used  to  obtain 
greater  changes  in  attenuation.  At 
several  frequencies,  attenuation 
changes  in  excess  of  95  percent  have 
Ijeen  obtained  without  difficulty. 

Ferro  Resonance 

While  operating  at  a  frequency 
of  3,200  me,  a  striking  example  of 
ferromagnetic  resonance  was  ex¬ 
hibited.  As  the  electromagnet  cur¬ 
rent  was  increased,  the  attenuation 
decrea.sed  from  its  initial  value  of 
24  db  to  about  18  db,  then  peaked 
to  about  25  db,  and  finally  decreased 
to  approximately  1  db.  The  peak 
occurred  at  a  current  of  approxi¬ 
mately  0.6  ampere.  When  operating 
at  3,700  me,  a  similar  phenomenon 
occurred.  The  initial  attenuation  of 
26  db  was  reduced  to  about  16  db 
before  peaking  to  37  db;  finally  it 
dropped  to  about  1  db  as  the  cur¬ 
rent  continued  to  increase.  The 
re.sonance  effect  appeared  when  the 
electromagnet  current  was  approxi¬ 
mately  0.8  ampere. 

When  the  magnetic  field  is  ro¬ 
tated  360  degrees  about  the  axis  of 
some  of  these  coaxial  attenuators, 
a  position  may  exist  where  the  field 
has  its  maximum  effect.  For  in- 
,  stance,  when  a  magnetic  field  of 
!  constant  intensity  was  rotated 
^  about  the  axis  of  the  above  coaxial 
attenuator  operated  at  3,700  me, 
changes  in  attenuation  of  17  db 
were  obtained.  However,  this  does 
not  exist  for  all  materials. 

Many  applications  of  this  mag- 
I  netic  phenomenon  are  immediately 
evident.  An  audio  source  can  be 
used  to  vary  the  electromagnet  cur¬ 
rent  which  produces  a  changing 
field  in  the  attenuator  and  conse¬ 
quently  amplitude-modulates  the  r-f 
signal.  The  resultant  modulation 
envelope  includes  the  predominant 
.second  and  higher  harmonic  fre¬ 
quencies  of  the  audio  frequency 
field.  However,  these  harmonics 
can  be  readily  eliminated  by  em¬ 
ploying  a  d-c  bias  about  which  the 
a-c  field  oscillates.  The  use  of  the 
NBS  magnetic  attenuator  in  this 
fashion  permits  amplitude  modula- 
I  tion  of  uhf  and  microwave  o.scilla- 
i  tor  outputs  without  the  frequency 
modulation  effects  which  occur 
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Magnetic  RECORDERS 
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when  the  oscillator  is  modulated. 

The  NBS  Magnetic  Attenuator  is 
equally  adaptable  as  an  output  sta¬ 
bilizer  for  microwave  oscillators. 
The  unit  can  be  part  of  a  degener¬ 
ative  feedback  circuit  in  which  the 
magnitude  of  the  field  produced  by 
the  electromagnet  is  controlled  by 
a  small  amount  of  r-f  power  taken 
from  the  coaxial  transmission  line. 
Another  magnetic  unit  may  also  be 
utilized  in  such  a  feedback  network. 
The  rectified  control  voltage  cou¬ 
pled  from  the  transmission  line  may 
be  applied  to  a  magnetic  amplifier 
which  controls  the  field  directly. 


with 

Half-Track  Head 


ODIL  401-A 

with 

Full-Track  Head 


Sirnttltaneotu 


PIug>In  Beam 

A  DIRECTIONAL  radiation  pattern 
can  be  obtained  when  required  by 
inserting  two  parasitic  whip  ele¬ 
ments  in  special  connectors  pro¬ 
vided  on  the  roof  of  a  vehicle  so 
that  they  operate  as  directors  in 
conjunction  with  the  whip  radiator. 


Sokneid  op«rot«d  m%ch- 
oniimt  for  oil  mochonicol 
mottons. 


•  UNIFORM  RESPONSE  ...  to  15,000  cps 

at  T'/z  ins.  per  sec. 

•  LOW  NOISE  A  DISTORTION  LEVa  .  .  . 

signol-to-noise  ratio  over  55  db  at 
either  tope  speed  (os  defined  by 
NARTB). 

•  PUSH  BUnON  OPERATION 

•  LONG  LIFE  .  . .  precision  built. 

•  LOW  MAINTENANCE  . . .  even  with  con¬ 

tinuous  use. 


4  to  1  TAPE  SAVING 

The  valuable  tape  saving  abil¬ 
ity  of  Series  400  Recorders  is 
clearly  illustrated  above  ~  the 
young  lady  holds  four  reels 
which  contain  the  identical  pro¬ 
gram  formerly  requiring  the  six¬ 
teen  reels  shown  on  table.  No 
other  recorder  can  give  this  re- 
markable  tape  saving  because 
rM>  other  recorder  is  capable  of 
1^.000  cycle  performance  at  7>/5 
ins.  per  sec.,  on  but  half  the 
width  of  the  tape! 

PORTAftU  IN  SINGU  CASE 
•r  for  RACK  MOUNTING 


On  tho  roinforcod  roof  of  tho  tronsmiHor 
coach#  o  choico  o!  mounts  Is  proTidod 
lor  propor  porasitic  whips  lor  tho  l^m 
oudio  tronsmittinq  systom  ol  Siqnol 
Corps  mobilo  toloTlsIon  caroron 


PERFORMANCE  .  .  .  boyond  ComparUonl 

Published  specifications  of  Ampex  Recorders  are  conserv«tive  as 
these  typical  check-out  graphs  on  Series  400  show.  Ampex  check¬ 
outs  always  exceed  guaranteed  performance  but  even  the  guaranteed 
performance  is  sufficient  to  make  Ampex  the  world's  finest  recorder! 

INTERCHANGEAtIUTY  OF  TAPES  -  -  ■  another  unrivalled  supe¬ 
riority  of  Ampex.  This  means  that  recordings  made  on  any  Ampex 
can  be  played  back  on  any  other  Ampex  (of  like  speed!  with  iden¬ 
tical  high  fidelity  and  timing. 


The  radiator  is  permanently  located 
in  the  center  of  a  circle  formed 
by  closely-spaced  connectors  for 
the  whip  director  elements.  By 
placing  these  elements  in  front  of 
the  radiator,  radiation  is  concen¬ 
trated  in  the  one  direction ;  however 
one  director  can  be  placed  in  front 
of  the  radiator  and  one  behind  it 
for  bidirectional  radiation. 

This  idea  is  incorporated  in  a 
mobile  television  setup  built  by 
RCA  for  the  Signal  Corps  tv 
educational  program. 


.  .  gives  complete  description  and 
pecihcAtions  of  the  Series  400 
Lmpex  Magnetic  Tape  Recorders. 


Prim€ipiii  Chits 
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For  more  than  25  years,  Kenyon  has  led  the 
field  in  producing  premium  quality  trans¬ 
formers.  These  rugged  units  are  (1)  engi- 
specific  requirements  (2)  manufac-i 
tured  for  long,  trouble-free  operation  (3)  meet , 
all  Army-Navy  specifications. 


Kenyon  Transformers  for 


•  JAN  APPLICATIONS 

•  RADAR 

•  BROADCAST 

•  ATOMIC  ENERGY  EQUIPMENT 

•  SPECIAL  MACHINERY 

•  AUTOMATIC  CONTROLS 

•  EXPERIMENTAL  LABORATORIES 


Write  for  details 


KENYON  TRANSFORMER  C0.,ln(. 

840  Barry  Street  New  York  59,  N.  Y. 
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NEW  PRODUCTS 

(cofitmued  from  p  144' 


and  features  a  low  torque  shaft 
mounted  in  ball  bearings.  This 
shaft  with  runout  and  concentricity 
within  0.001  in.  of  the  syncro  type 
mount  enables  the  potentiometer  to 
be  driven  directly  in  a  precision 
computer  gear  train.  Its  ll-in. 
diameter  makes  it  ideal  for  applica¬ 
tions  in  guided  missiles  and  air¬ 
craft  installations  where  space  is 
,  at  a  premium.  It  can  be  furnished 
with  linear  or  functional  output. 
Total  resistance  can  be  as  high  :i> 
I  100,000  ohms,  and  tonpie  less  than 
I  0.2  in.  oz. 


UHF  TV  Translator 

General  Electric  Co.,  Syracuse, 
N.  Y.  The  uhf  101  translator  illus¬ 
trated  is  designed  to  operate  with 
all  types  and  makes  of  tv  receivers. 
However,  one  vhf  and  one  uhf  an¬ 
tenna  must  be  connected  to  the 
translator  for  operating  purposes. 
Dimensions  of  the  unit  are  71  in. 
high,  6i  in.  wide  and  13g  in.  deep. 
The  translator  uses  a  6AF4  and 
12AT7  i-f  amplifier  tubes;  two  se¬ 
lenium  rectifiers,  and  one  1N72 
high-frequency  crystal  detector. 
Power  consumption  is  20  watts  at 
115  volts,  60  cycles,  a-c  only. 
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Standard  Transformer  Corp., 
3580  Elston  Ave.,  Chicago  18,  Ill., 
recently  announced  components  for 
the  Williamson  amplifier,  designed 


0 

for  the  finest  in 

STAINLESS 

STEEL 

FASTENERS 


MADE  RIGHT  - 


Amplifier  Components 


By  tpecialistt  in  sfainlett  steel 
since  1  929. 

PRICED  RIGHT- 

Because  ALLMETAL  uses  mod* 
ern  equipment— including  cold* 
heading  machines— devoted 
solely  to  stainless. 


RIGHT  COMBINATION 

For  solving  fastening  problems 
quickly,  economically. 


Allmetal  has  the  fc^teners  you 
want.  Stock  items,  including 
Government  and  ''AN"  specs, 
shipped  immediately.  Prompt 
delivery  on  various  types  of 
Phillips  Recessed  Head  screws 


YOU  CAN 
CHAHGB  SPEEDS 

IN  A  RATIO  OF  7200:1  IN  A 
SPACE  OF  about  2CU.  IN.  WITH 
ATELE^RON  SEALED,  SELF- 
OlLINflOEAR TRAIN... IF  YOOR 
OUTPUT  SHAFT  LOAD  DOES  NOT 

exceep  .375  tound  inches?  , 


ALLTBLBCHZON 
SPUR.  6EARS 
ARE  HOBBED... 

MOT  STAMPED.. .  FOR  TRUER, 
QUIETER  OPERATION  AND 
LONOER  LIFE? 


ON  YOUR  DEFENSE  CONTRACTS 
BYCAUINO  INTELECHROM  INC. 
NEW  BROCHURE  ♦PRECISION 
ON  THE  PRODUCTION  LINE* 
GIVES  A  QUICK  PICTURE  OF 
PERSONNEL  CAPABILIDES  AND 
MASS  PRODUCTION  FACILITIES. 
WRITE  FOR  YOUR  COPY  TODAY. 


IM'kewrnmail, 

YOU  CAN  OET  DATA  AND  ESTIMATED 
QUANTITY  PRICES  ON  TELECHRON  ^ 
SEAR  TRAINS  IN  STANDARD  SPEED-CHANGE 
RATIOS  RANGING  FROM  7200:1 
TO  25:1 .  WRITE  FOR  THE  FACTS  TODAY. 

TELECHRON  DEPARTMENT, 
GENERM  ELECTRIC  COMPANY,  411  UNION  ST, 
ASHLAND,  MASS. 


May 


ALL  TELECHRON  TIMING  MOTORS  ARE 


j  jiji  =»i  1  m  f 

ita  reTf 

f 
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to  make  high-fidelity  audio  avail¬ 
able  at  low  cost.  The  components 
include  a  high-fidelity  output  trans¬ 
former,  A-8054 ;  power  transformer 
PC8412  and  filter  choke  C-1411. 
Tests  show  zero-db  change  in  fre¬ 
quency  response  at  the  8-watt  level 
remaining  unchanged  at  the  low 
level  of  0.5  watt.  Intermodulation 
distortion  measures  only  3  percent 
at  8  watts  output.  Total  harmonic 
distortion  at  1,000  cycles  is  ex¬ 
tremely  low  and  may  be  considered 
non-existent  below  the  10-watt 
power  level. 


Miniature  Coil  Winder 

Geo.  Stevens  Mfg.  Co.,  Inc., 
Pulaski  Road  at  Peterson,  Chicago 
30,  III.,  has  introduced  the  model  39 
coil  winder  for  winding  tiny,  fine 
wire,  random-wound  bobbin  coils  up 
to  i  in.  wide  and  up  to  li-in.  diam¬ 
eter  for  the  miniature  field.  Trans¬ 
mission  of  motor  vibration  to  wind¬ 
ing  head  is  reduced  to  a  minimum 
by  a  specially  designed  flat  fabric 
belt.  Weighing  only  26  lb  and 
measuring  24  in.  long  x  12  in. 
wide  X  8  in.  high,  it  is  easily  port¬ 
able.  Winding  speeds  up  to  5,000 
rpm  are  achieved  by  1/25-hp  vari¬ 
able  speed,  series-wound,  a-c/d-c 
motor  and  foot-operated  speed  con¬ 
trol  of  115-v  operation.  For  230-v 
operation,  a  step-down  transformer 
is  available. 


IRON  CORES 


Where  it’s  a  matter  of  protecting  a  maker’s 
reputation  for  quality  performance  ...  of 
unquestioned  dependability  on  the  battle¬ 
field  or  in  the  community — engineers  don’t 
gamble.  They  specify  precision-made,  per¬ 
formance-tested  cores  by  MOLDITE. 


Samples  promptly 
sobmitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  110 


0 


a 


demonstrates... 


A.  Signal  Dalay 

B.  Transiant  Rasponsa 

C  No  Higli*Frequ«ncy  Ovorshool 

D.  UndUtertad  Doflaction 

E.  Swoap  Unoarity  and  Spood  .. 

P.  Tima  Calibration  I 

O.  Ampiitudo  Caiibration  I 


Here,  woven  around  the  quantitative  investigation 
of  a  0.25  microsecond  pulse,  is  a  graphic  account 
of  the  performance  features  which  make  the  Type 
303  an  exceptionally  fine,  high-frequency  cathode- 
ray  osciUograph. 


. . .  IN  THE  NEW  DU  MONT 

TYPE  303 


A.  SIGNAL  DELAY  built  into  the  Y-axis  amplifier  in¬ 
sures  complete  display  of  the  steep  pulse  rise.  As 
illustrated  by  a  portion  “A”,  the  10%  point  of  rise 
does  not  occur  until  sometime  after  the  sweep  starts. 
Y-axis  frequency  response,  of  the  instrument,  in¬ 
cludes  the  performance  of  the  signal-delay  line. 

B.  EXCELLENT  TRANSIENT  RESPONSE -wholly 
essential  to  the  proper  study  of  high-speed  phenom¬ 
ena— is  depicted  by  the  rise  time  which  is  repro¬ 
duced  without  appreciable  degradation.  A  rise  time 
of  0.01  microsecond,  or  greater,  will  be  reproduced 
as  a  rise  time  not  exceeding 0.033  microsecond. 

C.  NO  OVERSHOOT  is  observed  even  on  extremely 
steep  wavefronts.  The  low-frequency  response  limit 
is  a  3%  slope  on  a  30-cycle  squarewave.  As  shown 
on  the  frequency-response  curve,  there  is  no  positive 
slope  above  the  mid-frequency  range.  Since  the  res¬ 
ponse  tapers  off  so  slowly,  the  Type  303  is  usable  at 
frequencies  beyond  10  megacycles.  The  synchro¬ 
nizing  circuits  will  lock  in  sine-wave  signals  as  high 
as  20  megacycles. 

D.  UNDISTORTED  DEFLECTION  provided  by  the 
Y-axis  amplifier  is  2  inches  for  unidirectional 
pulses.  An  equivalent  undistorted  deflection  of 
4  inches  is  available  for  symmetrical  signals  and 
may  be  positioned  over  the  useful  area  of  the  cath¬ 
ode-ray  tube.  Even  at  the  highest  attenuation  ratios, 
the  Y-axis  input  is  not  frequency  sensitive,  as  shown 
by  the  illustrated  pulse  which  has  been  attenuated 
4000  times.  The  direct<oupled  X-axis  amplifier  of 


the  Type  303  will  provide  over  5"  of  undistorted 
deflection. 

E.  SWEEP  SPEEDS  available  in  the  Type  303  make 
possible  a  presentation  which  is  practical  for  quali¬ 
tative  and  quantitative  analysis  of  a  pulse  as  short 
as  0.25  microsecond.  Both  driven  and  recurrent 
sweeps  are  continuously  variable  from  0.1  second  to 
5  microseconds.  Through  sweep  expansion,  sweep 
length  is  variable  from  a  fraction  of  an  inch  to  an 
effective  30  inches,  any  portion  of  which  may  be 
positioned  on  the  screen.  As  shown  above,  even  at 
the  fastest  sweep  range,  the  sweep  is  extremely  stable 
and  linear.  Notice  the  absence  of  jitter. 

F.  TIME  CALIBRATION  in  the  Type  303  is  accom¬ 
plished  by  substituting  a  damped  sinewave  for  the 
signal.  Double  exposure  by  photographic  recording 
of  calibrating  sinewave  and  signal  provides  a  per¬ 
manent  quantitative  analysis  of  the  signal.  In  addi¬ 
tion  to  the  10-megacycle  signal  shown  above,  cali¬ 
brating  frequencies  of  10  KC,  100  KC,  and  1  MC  are 
also  available.  Accuracy  of  time  calibration  is 
within  3%. 

G.  AMPLITUDE  CALIBRATION  completes  the  precise, 
quantitative  analysis  of  the  signal.  A  built-in,  regu¬ 
lated,  vcltage-calibrator  provides  peak-to-peak 
signals  of  0.1, 1.0, 10,  and  100  volts.  Similar  to  time 
calibration,  the  amplitude  calibrating  square  wave 
is  substituted  for  the  signal  Amplitude  calibration 
is  accurate  within  5%. 


price  ^820.00 


m  COttriETE  DETAILS  WIITE  fsr  IwHsHa  TYK  303 


ALLEN  B.  DUMONT  LABORATORIES,  MC.  tastnment  Divisioii  1000  Mm  Avom,  CRftoa,  N.I. 


at 
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THOMAS  &  SKINNER  Steel  Products  Company 

1120  East  23rd  Street  •  Indianapolis,  Indiana 


^  Hdf  the  Weight 
and^l^^Moij  Efficient 


Test-Benrh  Unit 


Miniature  Potentiometer 


Helipot  Corp.,  916  Meridian 
Ave.,  South  Pasadena,  Calif.,  has 
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I  the  type  S  Klipzon  shielded  leads 
!  with  proportioned  air  and  poly- 
!  ethylene  dielectric  for  unusually 
low  capacitance  and  losses,  even  at 
uhf,  and  without  sacrifice  of  dura¬ 
bility  and  flexibility  required  for 
laboratory  and  electronic  service 
work.  Complete  shielding  elimi¬ 
nates  stray  pickups,  feedback  and 
other  undesirable  coupling  effects. 
They  are  supplied  in  three-foot 
lengths  with  an  approximate  out¬ 
side  diameter  of  9/32  in.,  and  have 
a  maximum  capacitance  of  only 
25  (i^f. 


Radio  Corp.  of  America,  Camden, 
N.  J.,  has  added  to  its  test  equip¬ 
ment  line  the  Junior  Volt  Ohmyst 
I  meter  that  measures  a-c  volts,  d-c 
volts  and  resistance  in  five  different 
ranges.  The  meter  features  a  high- 
impedance  diode  tube  as  a  signal 
rectifier,  an  electronic  bridge  cir¬ 
cuit,  a  200-txa  movement  and  car¬ 
bon-film  multiplier  resistors.  Sug¬ 
gested  user  price  is  $47.50. 


Before  Thomas  and  Skinner  En¬ 
gineers  were  called  in  by  Asso¬ 
ciated  Research,  Inc.,  to  redesign 
the  permanent  magnet  assembly 
for  the  Keeler  Polygraph,  com¬ 
monly  called  the  "lie  detector," 
the  magnetic  unit  weighed  a  total 
of  5.57  pounds. 

After  redesigning,  the  unit 
weighed  only  2.93  pounds  —  with 
the  bonus  of  30%  more  gauss  in 
the  air  gap. 

The  compact,  weight-saving  unit 
engineered  by  Thomas  ond  Skinner 
consists  of  .58  pounds  of  Alnico 
V,  1.82  pounds  of  iron  circuit  and 
0.47  pounds  of  pole  pieces  .  .  . 


compared  with  the  old  assembly 
of  5.10  pounds  of  Alnico  I  and 
0.47  pounds  of  pole  pieces. 

This  material  saving,  space  sav¬ 
ing  application  is  typical  of  the 
permanent  magnets  designed  by 
Thomas  and  Skinner.  Behind  every 
recommendation  is  the  accumu¬ 
lated  experience  of  50  years  of 
specialization  in  problems  of  this 
type — 0  half  century  of  designing, 
engineering  and  producing  mag¬ 
netic  units. 

Call  in  Thomas  and  Skinner  for 
a  review  of  your  permanent  mag¬ 
net  applications. 


Specialists  in  magnetics:  permanent  magnets  and  laminated  cores 


to  career  opportunities 
for  QUALIFIED  ENGINEERS 


Career  opportunities  for  experi- 
>enced  electronic,  electrical 

and  MECHANICAL  ENGINEERS  .  .  . 
physicists  .  .  .  METALLURGISTS  .  .  . 
CHEMICAL  and  ceramic  engineers  are 
now  open  at  RCA,  pioneer  in  many  of 
the  world’s  greatest  developments  in 
virtually  every  field  of  radio-electronics. 

The  opportunities  are  in  research, 
development,  design  and  application, 
also  in  technical  sales — on  commercial 
projects  as  well  as  the  nation’s  defense 
program. 

These  are  not  temporary 
^  positions.  Many  of  RCA’s 
activities  today  are  designed 
to  satisfy  the  nation’s  military  needs. 
RCA,  however,  has  always  been  (even 
in  peacetime  years)  an  “arsenal”  from 
which  the  military  forces  have  been 
equipped  with  the  finest  radio-electronic 
■ipparatus.  RCA  also  is  working  on 
many  commercial  long-range  projects. 


'They  call  for  expanding  electronic  re¬ 
search  and  development  in  a  diversified 
line  of  products. 

These  openings  offer  life- 
I  long  career  opportunities. 

^  Unlike  “feast  or  famine” 
^  businesses,  RCA  has  forged 
ahead  regardless  of  wars  or  depression. 

At  RCA,  you  enjoy  professional 
status,  recognition  for  accomplishments 
.  .  .  unexcelled  research  facilities  for 
creative  work  .  . .  opportunities  for  ad¬ 
vancement  in  position  and  income  .  .  . 
pleasant  surroundings  in  which  to  work. 
You  and  your  families  participate  in 
Company-paid  hospitalization,  acci¬ 
dent  and  life  insurance.  Modem  retire¬ 
ment  program.  Good  sub¬ 
urban  or  country  residen¬ 
tial  and  recreational  con¬ 
ditions.  Opportunities  for 
graduate  study. 


POSITIONS  OPEN 
IN  THE  FOLLOWING  FIELDS: 

TELEVISION  DEVELOPMENT- 

Bacelvara,  TrsDsmittars  and  Stsdle  j 
Equlpnwat 

ELECTBON  TUBE  DEVELOPMENT— 

Raesivlng,  TransmitUBC,  Cathode  Ray,  | 
Phototubes  and  Maanetrona 

TRANSFORMER  and  COIL  DESIGN 

COMMUNICATIONS—  I 

Microwave,  Mobilo,  Aviation,  Special- 
iaod  Military  Systama 

RADAR-  I 

Circuitry,  Antenna  Dasian,  Compntar, 
Servo -Systems,  Information  Display  I 
Systoau 

INDUSTRIAL  ELECTRONICS- 

Predsion  Instruments,  DiaitalCircnilry, 
Maanotic  Roeordina,  Industrial  Tslsvi- 
,  sion.  Color  Measuroasenta 

NAVIGATIONAL  AIDS 

TECHNICAL  SALES 

ELECTRONIC  EQUIPMENT  FIELD 
SERVICE 


Whatever  your  plans  for  the  future— yoa 
will  find  the  booklet  “The  Role  of  the 
Engineer  in  RCA”  interesting  reading. 
Write  for  your  /ree  ropy. 


MAIL  RESUMI 

If  you  quali/v  for  any  of  the  positions  listed  above,  send  u«  a 
complete  resumi  of  your  education  and  experience,  aUo  state 
your  specialized  field  preference.  Send  resurtU  to: 

MR.  ROBERT  E.  McQUISTON, 

Specialized  Employment  Division,  Dept.  46-W 
Radio  Corporation  of  America, 

30  Rockefeller  Plaza, 

New  York  20,  N.  Y. 


RADIO 


eORPORAnOR  ofAMMRICA 
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ECLIPSE-PIONEER 

Announces  the  New  Line  of 


PYGMY 

SYNCHROS 


Eclipse-Pioneer  has  added  a  tiny  new  member  to  its  great  family 
of  famous  Autosyn*  synchros.  It’s  the  new  AY- 500  series,  a 
predsion-built  pvgmy  weighing  only  oz.  while  scaling  only 
1.278'  long  and  .937'  in  diameter  (the  same  diameter,  ina- 
dentally,  as  a  twenty-five  cent  piece).  Its  accuracy  and  depend¬ 
ability  are  assured,  thanks  to  Eclipse-Pioneer’s  17  years  of 
experience  and  leadership  in  the  development  of  high  precision 
synchros  for  aircraft,  marine  and  industrial  applications.  For 
more  detailed  information  on  the  AY-500  and  other  E-PAutosyns, 
such  as  the  remarkably  accurate  AY- 200  series  (guaranteed 
accuracy  to  within  15  minutes  on  all  production  units),  please 
write  direct  to  Eclipse-Pioneer,  Teterboro,  N.  J. 

Hr*.  TIAM  HAM  NIMMK  AVIATIM  COCPMATMM  LOO*  PQI  TM  PIONEER  H*«l  OP  «*AifTT 

■tC.  M.  PAT.  OPP. 


Typical  Performance  Characteristics 


OiM  AY-201>3  Driving  | 

Ona  AY-500-3 Driving 

On*  AY.500-3 
Cnntrol  Transformnr 

Two  AY-500-3 
Control  Trontformor 

Ono  AY-500-3 
Control  Trontformor 

INPUT 

Voltage 

26-volts,  single-phase 

26-volts,  single-phase 

26-volts,  single-phase 

Frequency 

400  cycles 

400  cycles 

400  cycles 

Current 

88  milliamperes 

no  milliamperes 

55  milliamperes 

Power 

0.8  watts 

1.2  watts 

0.9  watts 

Impedance 

l05-f  j280  ohms 

100-|-j220  ohms 

290-1- j370  ohms 

OUTPUT 

Voltage  Max. 

(rotor  output) 

17.9  volts 

16.2  volts 

14.1  volts 

Voltage  at  null 

40  millivolts 

40  millivolts 

40  millivolts 

Sensitivity 

310  millivolts /degree 

280  millivolts/degree 

245  millivolts/degree 

Voltage  phase  shift 

23  degrees 

26  degrees 

44  degrees 

System  accuracy 
(max.  possible 
spread) 

0.6  degrees 

0.6  degrees 

0.75  degrees 

OHwr  [-P  pradsiM  ciipMiati  l«  swv*  iMdMiiiMi  and  nipatlai  apaipiiMal; 
Sarvo  nwlon  and  tytlafflt  a  rola  gonorolon  •  pyroi  •  ttabiH- 
zoNon  a«|ttipmanl  •  IwMna  powor  (wppliat  •  ramota  IndlcoNng. 
IraatmilNng  •ytltint  and  tpoclol  purpata  otodran  hibas. 


For  dttaiUd  h^ormatioH,  write  te  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

TiTOtBORO,  NfW  JCRSEY 
■^•Pf  Mmi  iMite  DMtiMip  Tt  HMi  Avmmp%  Nm*  YotR  11,  N.  Y. 


in  production  a  new  miniature 
potentiometer  of  ultra-low  torque 
design.  It  measures  I  in.  in 
diameter,  exclusive  of  the  termi¬ 
nals.  and  25/32  in.  overall  back- 
of-panel  length ;  and  weighs  0.56 
ounce  net.  Average  starting 
torque  is  0.005  ounce-inches  at 
room  tempierature.  It  is  available 
in  resistances  from  1,000  to  100,000 
ohms  in  single  section  and  ganged 
assemblies  with  single  or  double 
shaft  extensions.  Called  the  Tiny- 
torque  potentiometer,  it  has  active 
electrical  rotation  of  355  deg  and 
continuous  mechanical  rotation 
without  stops.  Power  rating  is  0.5 
watt. 


Digital-Computer  Tube 

General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.,  has  announced  a  new 
tube  designed  for  use  in  moderately 
high-speed  digital  computers.  The 
tube,  a  twin  triode  designated  as 
GL-5844,  is  expected  to  be  widely 
used  in  flip-flop  service  in  binary- 
system  calculators.  It  operates  at 
cutoff  and  zero-bias.  The  tube  re¬ 
quires  only  300-ma  heater  current. 
Of  particular  interest  to  the  circuit 
designer  is  the  fact  that  the  cutoff 
voltage  between  triodes  balances 
within  a  one-volt  limit.  A  special 
cathode  design  prevents  failure  of 
function  after  periods  of  noncon¬ 
duction  while  biased  to  cutoff. 


Temperature  Controller 

Phen-Trols  Inc.,  15  Franklin 
Place,  Rutherford,  N.  J.  A  rugged 
highly  sensitive  electronic  tempera¬ 
ture  controller  is  now  available  for 
use  in  laboratories  and  industry 
with  heated  molds,  immersion  heat¬ 
ers,  liquid  baths,  ovens,  furnaces, 
j  laboratory  heating  jackets  and  simi- 
i  lar  devices  where  close  control  of 
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MLASnC* 


PHYSICISTS 


IJIHE  Aarophytics  i  Atomic  Eaorqy 

RomotcIi  DtrUion  ol  North  Amori- 
can  Atriation.  Inc.  oUom  tmparallolad 
opportunltiM  In  RoMOrch.  DoTOlopmonI, 
Doniqn  and  Toni  work  In  tho  flolds  el 
Lonq  Rang#  Gnidad  MUsUaa,  Antomallc 
FUqhl  and  Plra  Control  Eqnlpment  and 
Atomic  Enaroy.  WaU-qnaUitod  an«l- 
naora.  doaltpiara  and  phyaldala  nr^antly 
naodad  lor  all  phoaaa  oi  work  In 

Snporaonic  Aorodynandea, 
ProUmlnory  Daolqn  A  Anolyala. 
Elaetroaiea. 

EIoctroMocbanlcal  Daalcaa, 
Inatmmantatloa, 

FUaht  Toot 
Norlgotloa  Eqnlpmant 
Controla. 


REMOVES  fUMES-VOST 

FASTER! 

^  PRESSURE 
r  BLOWER 


For  the  last,  efficient  elimination  ot 
aelding  fumes,  sawdust,  or  other  air 
impurities,  you  can  depend  on  this  preci 
Sion  made,  all  aluminum  high  pressure  blower. 

Made  with  5'  j  "  inlet  and  3'  j  "  outlet.  Enclosed 
H  P  Westinghouse  single  phase  motor  115  V. 

A  C..  provides  3450  PPM  and  up  to  450  C  F  M 
Immediate  delivery'  Ask  for  ~BL50W 


MFG.  CO.,  INC 
WIST  lltLIN,  N.  J. 


Rockal  Motora, 
Propulalon  Syalama. 
Tharmedynomlca. 
Alrirama  Doalgn. 
Stroaa  A  Slmctnraa. 


Salariaa  Commaniurata  with 
troininq  A  oaparianca. 

Eacallanl  working  conditlona. 
Flnaat  lacillHaa  and  aqnipmanl. 
Ontatandinq  opportunlHoa 
lot  adwoncamant. 

Wrifa  now  —  Glwa  roaplala  raanraa  oi 
aducolien,  background  ond  axparianca 


PERSONNEL  DEPT. 
AEROPNYSICS  t  ATOMIC  ENERGY 
RESEARCH  DIVISION 

NORTH  AMERICAN  AVIATION 

INC. 

12214  LAKEWOOD  BLVD. 
DOWNEY.  CALIFORNIA 


The  leaders  specify 


hook-up  yyiRES  AND  CABie* 

WIKtS 

WlKt 

CAHtS 

TNtlVE 

nlMS 

*  nuns  Send  check  or  ^sTPAtO 
AuVAIlAlU  money  order. 


•  FfA«  wir«  sompl«f  and  informo- 
Hoo  Oft  roquMt.  Spodol  constnic* 
Hons  madn  to  your  tp«ciflcoHont. 


fUXIBU  IMSULAUD 


CABLES! 


UK  COPPEI  )  AIII 

TINNED  comi  >  VHI 
tllVER  PUTEO  ;  Vlll 

BRAIDS 


’TENSOUrrs  eedwne  Nertit 


Loodins  anflnaart  epacHy  TBNSOIITE 
Miniolura  Wira  and  CoMo 


and  •molar  DaxIMIHy.  Only  TRiSOUTi  le 
davalad  axduehmly  to  iMt  DoM  —  cntoilnp 
you  ot  tartar  tarvka,  lawar  coal,  laarama. 


quality,  odvoncod  dorign  and  know  howj 
and  ipocloiliad  toxilitiaa. 


OTENSOLITE 

INSULATED  WIRE  (0.,  INC. 

I  96  ^'A  If.  SI  St  1  I  lA  SSI  I  .-.■I  •.  . 
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/SERVICEMEN,  AMATEURS, 
/  TECHNICIANS  SELECT- 

Ameiican  Beauty 

SOLDERING  IRONS 


TOP  SOlOPRtPO 
pePfORMAHCe! 

Outstanding  performance  coupled  with 
durability  of  construction  make  Ameri¬ 
can  Beauty  electric  soldering  irons  the 
choice  of  discriminating  users  in  all  fields 


TEMPERATURE  REGULATING  STAND 

Providing  heat-regulation  for  all  oizea 
of  electric  aoldering  irons,  this  stand 
is  adjustable  for  all  heats  up  to  full 
working-temperature.  Assures  longer 
life  of  iron  and  tip. 


critical  temperatures  over  long  peri¬ 
ods  is  desired.  It  is  of  a  direct  dial 
setting  type  and  will  maintain  pre¬ 
selected  temperature  within  0.60-C 
sensitivity  from  any  setting  within 
its  range.  Designed  to  operate  from 
standard  outlet  of  115-volt  60-cycle 
current  fused  to  carry  necessarj’ 
load,  it  will  handle  loads  up  to  3,- 
000-watt  capacity.  It  is  equipped 
with  twin  plug-in  receptacles  for 
hook  up  of  devices  or  to  solenoid  or 
other  temperature  controls. 


Snap-.4ction  Switch 

Mu-Switch  Division,  Acro  Mfg. 
Co.,  Canton,  Mass.,  has  introduced 
a  compact,  precision  snap-action 
switch  especially  suited  for  use  in 
controlling  direct  current.  It  is  de¬ 
signed  for  spdt  circuits  and  is  rated 
at  10  amperes,  125  volts  d-c,  and  5 
amperes,  230  volts  d-c.  The  design 
incorporates  an  Alnico  magnet  that 
blows  out  the  arc  to  prevent  burn¬ 
ing  as  soon  as  contacts  open 
or  close.  Overall  dimensions  are 
1  15/16  in.  long  by  21/32  in.  high 
by  11  '16  in.  deep. 


fm  calal*#  >•  write  D«pl.  t-t9 


AMERICAN  ELECTRICAL  HEATER  CO. 

DETROIT  2,  MICH. 


Industrial  Two-Way  Radio 

Motorola,  Inc.,  4545  W.  Augusta 
Blvd.,  Chicago  51,  Ill.,  has  an¬ 
nounced  a  new  low-power  2-way 
radio  that  utilizes  the  Uni-Channel 
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This  MW  IMPROVED  brochure 
prosonts  on  intorosting  bock- 
ground  of  tho  lominofion 
procoM  and  Hs  oppikotion  to 
industry,  portkulorly  in  th« 
fiold  of  oloctricol  ports  ond 
•quipmont  monufocturo.  Wu 
invito  you  to  sond  for  your 


Moosuromonts  Corporotion 
MODEL  5t 

UHF  RADIO  NOISE 
&  HELD  STRENGTH 
METER 

Frequency  Range 

15  Me.  to  150  Me. 

raEOUENCY  ACCUIACV:  ^2%. 
Individually  calibrolad  dial. 

SENSITIVITY  RANGE:  I  la  100,000 
micravalti.  Dirtet  rtoding  dial. 

POWER  SUPPLY;  Buill-in  supply,  IIP 
vallt  AC,  6  vollt  DC. 


MEASUREMENTS 
CORPORATION 

NEW  JERSEY 


Tfio  Homo  of  IMPROViD  Sorvico 


Dept.  1-A 


The  IMPROVED  SEAMLESS  WIRE  COMPANY 

imcohoohatco  som 

775  Eddy  Street,  Providence  5,  Rhode  Island 


OC  ' 


MuaturanMidt  Carparotian 
MODEL  79-e 

PULSE  GENERATOR 

REPETITION  RATE:  60  la  100,000 
puiMt  par  tacond. 

PULSE  WIDTH:  Canlinuausly  vwiaWa 
(ram  0.5  la  40  inicraMcond*. 

RISE  TIME:  Appran.  0.2$  udarpoacandt. 

OUTPUT  VOLTAGE:  ISO  vallt  Ipookl 
patiliva. 

POWER  SUPPLY:  117  vallt,  50/60 
cytlat. 


MEASUREMENTS 

CORPORATION 


Choo«  .  jOHNSOt* 


■  dMcriOW  ^b.  opal. 

**^riu‘*  **T*i^*»«*  '•  ’illoN  o««»*  • 

•ov-lW  •»*  ..cities. 


JOHNSON 

E  F  JOHNSON  CO.,  WASECA,  MINNESOTA 
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NEW  PKODUCTE 


(CMtimnd) 


Up  a  Tree? 

Not  enough  hours  in  your  day? 
Here's  a  handy  slide-chart  to  make 
your  job  simpler  and  save  valuable 
time!  This  FREE  chart  instantly 
Identifies  A-N  Nos.  pertaining  t% 
stainless  steel  nuts,  screws,  bolts, 
rivets,  cotter  pins,  washers;  gives 
sizes,  other  data.  Write  tor  your 
FREE  copy  of  Chart  5 1 H  TODAY! 
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a 
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I  *N20 
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ONIIO 

ONUS 
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hreod.  Clo\»  3  ^ 

,00  Sheof  Nuf%.  f'" 

ne  Sc»ewr  Nufv.  Co< 
.o«  Sc'e^  NuH. 

,von  Bev%f'»'9 

1.  ryp«  t  ^ 
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Nood  «  »•’'  . 


Vo>nl«yy*  3t«o' 
d,  G.  Cood.i'O" 
30*  onooo*®^' 
i  Clo»  3  f-' 


Sensicon  receiver  for  industrial 
radio  installations.  The  unit  meets 
FCC  regulations  that  allow  a  maxi¬ 
mum  power  input  of  3  watts  to  the 
final  amplifier  for  those  industries 
where  all  2-way  radio  communica¬ 
tions  are  carried  on  within  a  single 
plant  area.  Models  are  available  for 
operation  from  either  6-volt  d-c,  12- 
volt  d-c  or  117-volt  a-c  primary 
power  source.  They  may  be  installed 
on  a  plant  or  industrial  vehicle  or 
used  as  a  base  station. 


Klystron  Power  Supply 

Hewlett-Packard  Co.,  395  Page 
Mill  Road,  Palo  Alto,  Calif.  Type 
71 5A  klystron  power  supply  is  a 
versatile  unit  designed  for  test- 
bench  operation  of  all  types  of  low- 
power  klystron  oscillators.  The  in¬ 
strument  provides  a  beam  voltage 
continuously  variable  from  250  to 
400  V  at  50  ma  maximum.  Reflector 
voltage  is  variable  from  10  to  900  v 
at  5  jua.  The  unit  also  provides  for 
■square  wave  modulation  at  1,000 
cps,  or  may  be  modulated  from  an 
external  source.  It  gives  a  filament 
supply  of  6.3  volts  at  1.5  amperes. 
Price  is  $300. 

Transmitting  and  Power 
Tube 

Amperex  Electronics  Corp.,  25 
Washington  St.,  Brooklyn  1,  N.  Y. 
Type  AX-9906R/6078  high-power 
air-cooled  transmitting  and  power 
tube  has  a  plate  dissipation  of  45 
kw  and  a  weight  of  only  66  lb.  It 
employs  new,  high-efficiency  radi¬ 
ator  fins  and  a  unique  air-flow 
chamber.  High  velocity  air  is  di¬ 
verted  in  the  assembly  into  a  num¬ 
ber  of  parallel  paths,  thus  mini- 


m 
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Thifl 

catal<»fe  t»howii 
just  bow  t<»  go  about 
•riertini;  a  rrlay,  with 
all  thr  information 
rrquirrd  to  fit  thr  unit 
to  the  application! 
AUo  deacribeti  the 
complete  AMRl*^  ION 
line,  withilluAtrationH 
and  data  on  each  of 
10  basic  mialels  (in* 
clmlinf!  Uitli  O.C.and 
\  A.C.  ly|M*a)  and  their 
▼ariatUKiH.  Includes 
\  a  discussion  of 

\  snap*a4*tion  and 

latchinje  relays; 
r'  screw  terminal 
types:  plug-in  mmint* 
ngs;  hermrtwalU  sealed 
iels,  and  other  data. 


WRITE  ON  COMPANY  LETTERHEAD 
^  FOR  YOUR  COPY  TODAYI 

^Amarican  Hitay  Controls.  Inc. 

4911  W.  Flournoy  St.,  Chicago  44,  III. 


Advertising 


The  advertising  is  a  rich  source 
of  valuable  information.  In  this 
magazine  it  offers  you  ideas  and 
products  that  may  well  apply 
advantageously  to  your  business. 

Every  issue  is  a  catalog  of 
goods,  materials,  and  services  — 
quickly  available  to  you— just  for 
the  reading. 

Leaders  in  business  and  indus¬ 
try  turn  to  the  advertising  because 
they’ve  discovered  it  helps  them 
run  their  businesses  more 
profitably. 

When  you  read  all  the  ads  in 
this  magazine,  the  chances  are 
good  that  you'll  get  a  lead  that 
will  materially  help  you  do  a 
better  job.  For  example,  you  may 
find  a  specific  piece  of  equipment 
that  will  be  a  profitable  time- 
saver.  Or  a  tool  that  will  increase 
worker  efficiency.  That’s  why  it 
pays  to  read  the  advertising.  It’s 
go^  business. 


For  every  electronic  opplicotion 
Acme  Electric  con  design  and 
produce  transformers  that  provide 
for  better  performance,  long  life 
service.  Our  experience  in 
miniaturization  and  MIL-T-27 
specifications  may  help  you  solve 
transformer  application  problems. 

ACME  ELECTRIC  CORP. 
3111  WATER  STREET  •  CURA,  NEW  YORK 
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SERVOSCOPE 


Test  analyzer  for  use  in  de¬ 
velopment  ond  PRODUCTION  of 
SERVOMECHANISMS  and 
PROCESS  CONTROLS.  Measures 
FREQUENCY  RESPONSE,  PHASE 
SHIFT  0.1  to  20  CYCLES  SINE 
WAVE,  SQUARE  WAVE,  MOD- 
UUTED  CARRIER,  50  to  800 
CYCLES. 


SERVOBOARD 


A  FLEXIBLE  SET  of  PRECISION 
mechanical  parts  for  quickly 
coupling  motors,  synchros,  poten¬ 
tiometers  to  form  assemblies  of 
Servo  systems,  regulators,  com- 
putors. 


lh«  Tafl-Peirce  SUPERPOWER  magnetic 
chuck  it  dcmonttrobly  fhe  most  powerful 
magnetic  chuck  mode,  possessing  holding 
power  even  greater  than  it  demanded  by 
the  lotest  machine  tools.  Shown  below  it  a 
coil  which  helps  give  this  famous  chuck 
its  SUPERPOWER.  Accurotely  form  wound 
from  cotton<overed  enamel  wire  and  core- 
fully  toped,  the  coil  it  then  impregnated 
with  insuloting  vornithA 
and  precisely  baked  to 
assure  the  high  dielec- 
trie  strength  necessary 
to  withstond  heat  gen- 
eroted  through  constont 
use. 


fuU  line  of  Av«a|*k 


SylvanU  now  offers  •  _  _ 

sockets  for  military  and  ovilian 
requirements,  manufactured  in  ac¬ 
cordance  to  JAN  and  ^A  spea- 
fications.  Available  in  General 
Purpose  and  Low  Loss  PhenoUcs 
and  Steatite,  with  any  combina¬ 
tion  of  contact  materials. 


pin  Miniature,  Turret,  OctaL  Duo- 
Decal,  etc.,  sockets.  For  complete 
descriptioos  write  today  for  new 
illustrated  catalog  to:  SyWania 
Electric  Products  Inc.,  L^Pt- 
A-1 1 10,  Parts  Sales  Division,  war¬ 
ren.  Pa. 


JAN  7-Pin 

M  Minkrtvra  Seckal 
(ShMd  bote  type) 

tMA  9-Pin 
Miniotura  Socket 
(Shield  hnsa  type) 


Wlien  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Goto  coils  are  built 
for  you,  to  your  specifications. 


7-Pin 

Miniotufe  Socket 
(Bottom  Mountinp) 


Due-Decal 

Half-round 


Octal  Socket 
(Top  Mounting) 


SFECIAUSTS  SINCE^9  17 
65  PAVILION  AVE 
PROMDENCE  5.  B.I 
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NtW  PIOOUCTS  (cMitiaiMd)  ' 

mizinK  the  total  pressure.  The  tri-  j 
ode  produces  an  output  of  108  kw  I 
at  16  me  and  is  intended  for  opera¬ 
tion  up  to  a  maximum  frequency  of  | 
30  me.  Maximum  plate  voltage  is 
13,500  V  and  maximum  plate  cur¬ 
rent  is  12  amperes. 


I  Portable  P-A  System 

Newcomb  Audio  Products  Co.,  i 
I  6824  Lexington  Ave.,  Hollywood  58, 

I  Calif.  Model  H-1512R  portable  p-a 

system  features  two  12-in.  speakers 
in  a  split  case  with  17-watt  ampli¬ 
fier  providing  inputs  for  2  micro-  ] 
phones  and  1  phonograph.  It  has  a 
frequency  response  of  from  20  to 
20,000  cycles  and  power  output  of 
I  17  watts.  A  similar  model  is  avail-  i 

able  with  a  25-watt  amplifier  and 
!  inputs  for  3  mikes  and  a  phono- 

'  graph  pickup.  Either  model  can  be 

j  provided  with  remote  control  for  all 

I  mikes  from  any  distance  up  to 

I  2,000  ft. 

! 


Compart  Motor 

Atlas  Aircraft  Products  Corp..  , 
1  E.  63rd  St.,  New  York  22,  N.  Y.  i 
The  type  FB-1615  motor  has  been 
designed  for  60,  400  or  variable  fre¬ 
quency  operation,  for  single  or  poly¬ 
phase  power  input.  Induction  or  j 
synchronous  types  are  available. 
They  may  be  obtained  in  ratings 
from  l/l,000th  to  l/60th  h-p  for 
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on  this  now  typo  oscilloscope,  and  secondly,  by  the  wonderful  loyalty  of  tronics  industry  and  limited  only  by  the  current  state  of  the  art, 
these  customers  during  the  subsequent  five  years  of  operation.  For  information  on  Tektronix  products,  do  not  hesitate  to  contact  us 

Of  ten  of  the  largest  electronic  development  and  manufacturing  com-  directly,  or  through  nearest  branch  office  or  representative. 


DOUBLE  BARREL 

Advertising 


,  McGRAW-HIll  - 
PUBLISHING  CO.,  INC 


330  West  42nd  Street 
NEW  YORK  18  N  Y. 


Everything  in  Electronics  from  ONE  Source 


FOmVAR  •  FORMEX  •  ENAMEL 


Advertising  men  agree— to  do  a  com. 
plete  advertising  job  you  need  the 
double  effect  of  both  Display  Adver¬ 
tising  and  Direct  Mail. 

Display  Advertising  keeps  your 
name  before  the  public  and  builda 
prestige. 

Direct  Mail  supplements  your  Dis¬ 
play  Advertising.  It  pin-points  your 
message  right  to  the  executive  you 
want  to  reach— the  person  who  buys 
or  influences  the  purchases. 

More  and  more  companies  are  con- 
stantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no 
other  form  of  advertising  will  do. 

McGraw-Hill  has  a  special  Direct 
Mail  Servjce  that  permits  the  use  of 
McGraw-Hill  lists  for  mailings.  Our 
names  give  complete  coverage  in  all 
the  industries  served  by  McGraw- 
Hill  publications— gives  your  message 
the  undivided  personal  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  Arms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
decisions.. 

In  view  of  present  day  difficulties 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalized  ser¬ 
vice  is  particularly  important  in  se¬ 
curing  the  comprehensive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  information 
today.  You’ll  be  surprised  at  the  low 
over-all  cost  imd  the  tested  effective¬ 
ness  of  these  hand-picked  selections. 


t  WITHDRAW 
and  watch  coat¬ 
ing  disintegrate. 


I.  DIP  WIRE  in 
X-VAR  for  3 
aeconds. 


3.  WIPE  CLEAN. 
Operation  com- 
pletcd  in 
seconds. 


X-VAR  Is  Ma-cerrosive,  Bea-craeplag  —  leaves  wire  reedy  fer 
selderlof.  New  le  ese  by  leedlag  Maaafacterert  ef  electrical 
predects.  Write  fer  FREE  SANFLE  fer  tesflaf. 

FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frelinghuysea  Aveoue,  Newark  5,  New  Jersey 


Electron  Tubes  for  Industry 


AIL  TYHS  IN  STOCK 

e  Vocuum  fowsr 
e  Thyrotr*"* 
e  Vocoom  a  Oes.  Rest, 
e  Ignitrens 
e  Cold-Cotheds 
e  phetatubss 
e  OscillaRreP*'  Tubes 
e  Comero  Tubes 
e  Menescepes 
e  Speciel  Types 

Interchangaabllity 

UaUJ  Directory 

Valuable  9«l«»e  selettien  el 
peeper  RCA  tube  type  replace¬ 
ments.  lists  1600  tuts  types. 

Write  ter  FREE  RCA  Guide 

He.  37-046. 
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(CONtNIMed) 


continuous  duty  and  can  be  sup¬ 
plied  for  ambient  temperature  op¬ 
eration  up  to  100  C.  These  motors 
are  particularly  adaptable  for  fan 
and  blower  applications  in  numer¬ 
ous  pieces  of  electrical  equipment, 
as  well  as  a  prime  mover  in  such 
military  equipment  as  timing  de¬ 
vices,  aero  cameras  and  sine  wave 
alternators.  They  are  designed  to 
meet  all  important  JAN  specifica¬ 
tions  including  the  environmental 
test  41065  method  31.  Weight  is 
16  oz. 


Literature- 


Broad-band  Klystrons.  Sylvania 
Electric  Products  Inc.,  1740  Broad¬ 
way,  New  York  19,  N.  Y.  A  recent 
18-page  booklet  covers  a  line  of  re- 
fiex  klystrons,  which  are  broad-band 
microwave  oscillator  tubes  for  both 
c-w  and  pulse  operation.  Technical 
description,  illustrations,  .specifica¬ 
tions  and  application  notes  are  in¬ 
cluded.  ' 


EVER  TRY  TO  USE  CONTROL  MOTORS 
AND  GEAR  TRAINS  THAT  WERE 


Microwave  Instrumentation.  The 
Calnevar  Co.,  Microwave  Div.,  1732 
W.  Washington  Blvd.,  Los  Angeles 
7,  Calif.,  has  available  a  bulletin 
describing  the  company’s  ability  to 
service  requirements  of  manufac¬ 
turers,  research  laboratories  and 
engineering  groups  active  in  the 
radar  and  microwave  field.  The  sys¬ 
tem  components  and  laboratory  in¬ 
struments  discussed  include  a  pre¬ 
cision  standing-wave  detector,  a 
precision  calibrated  attenuator,  ro¬ 
tating  joints,  a  flap  attenuator  and 
matched  magic  tees. 


If  you  have — Hien  you’ll  join  the  fast-growing  list 
of  engineers  and  designers  who  appreciate  the  fact 
that  there  is  no  such  thing  as  a  “standard"  Transi- 
coil  Control  Motor  or  gear  train  assembly.  Each  and 
every  unit  is  specifically  made,  both  electrically  and 
mechanically,  for  a  specific  job.  Each  is  shipped  to 
you  ready  for  instant  use  without  any  fussing  around 
trying  to  adapt  units  that  are  only  “almost  right". 


Battery  Brochures.  Yardney  El'”'- 
tric  Corp.,  105-107  Chambers  St.. 
New  York  7,  N.  Y.  Technical  bro¬ 
chure  No.  1  covers  a  line  of  re¬ 
chargeable  storage  batteries  that 
are  up  to  i  the  size  and  i  the  weight 
of  average  storage  batteries.  Appli¬ 
cations  and  physical  and  electrical 
characteristics  are  given.  Technical 
Brochure  No.  2  includes  character¬ 
istic  j'lrves  and  terminal  arrange- 
menU  for  these  Silvercel  batteries. 


«f4M0r  COHnOL  MOTOn  VATA  CHAHT 

Send  tor  your  troo  copy  todmy. 


Traiuieoil  Producfs:CONTROL  MOTORS, 
PRECISION  GEAR  TRAINS.  INDUCTION 
GENERATORS.  SERVO  AMPLIFIERS 


Decimal  Scalers.  Berkeley  Scien¬ 
tific  Corp.,  Richmond,  Calif.,  has 
available  a  6-page  folder  giving 
an  illustrated  description  complete 


107  GRAND  STREET 


NEW  YORK  13,  N.Y. 
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Spiral 

Wound 


BOWSER 


LESA  manufacture  potentiometers 
for  all  requirements.  With  20 
years  (Research  and  experience 
behind  us,  our  products  are  known 
and  recognised  for  their  quality 
throughout  the  world.  Write  lor 
complete  information  and  catalog. 


TECHNICAL  REFRIGERATION 


^  MILANO 

(ITALY)  VIA  BERGAMO.  21 


It  pays  to  check  your  requirements  with 
PARAMOUNT  . . .  because  you  benefit 
from  PARAMOUNT’S  coil-proved  design 
and  construction— vast  range  of  stock 
arbors— wide  experience  in  engineering 
special  tubes!  Hi-Dielectric.  Hi-Strength. 
Kraft,  Fish  Paper,  Red  Rope,  or  any  com¬ 
bination  wound  on  automatic  machines. 
Tolerances  ±  .002'. 

ALSOi  Shellac-Bound  Kraft  paper  tubing. 
Heated  shellac  forms  an  adhesive  bond 
between  the  laminations.  Absolutely  mois¬ 
ture  resistant. 


Bowser  High  Altitude  Test 
Chambers  furnish  complete  yet 
compact  facilities  for  the  test¬ 
ing  of  aircraft  instruments  and 
equipment  at  any  and  all  alti¬ 
tudes.  Included  in  the  chambet 
are  provisions  for  testing  under 
wide  conditions  of  temperature 
ranging  from  -f-200'’F.  to 
—  I50°F.,  as  well  as  relative 
humidity  from  20%  to  95%. 
Bowser  Test  Units  produce  con* 
ditions  within  the  limits  called 
for  in  all  Government  environ¬ 
mental  testing  specificotions. 

BowMr  moJirtt  fli*  only  <oiiip/«f*  lin* 
pi  ftsTing  fa€ititip$  indvding  Sand 
and  Duti,  inplptiam,  High  and  Law 
fpmppratvrp,  fvngvi,  pt€.  Unki  ara 
avadabip  from  small  spHnantainad 
lahofatpry  sisps  fa  largp  pr#faferj- 
woifcwfi  re«mt.  Ovr  Bnginppring 
siaH  is  always  rpody  lor  coRttflfo* 
riofi.  Toll*  e^of»#og«  of  Bawspr's 
long  vnintprrpptpd  pMppripntp,  thp 
braadppt  in  Hs  fhld. 


616  Lafoy«tt«  St.,  Fort  Woyno,  Ind.* 

Mfrs.  nf  Pmptr  Taking  for  tht  CUctricsl  Induttry 


BOWSER  TECH.  REERIO.,  T*rryvill«,  Cofin. 
SMid  ndprmatipm  an  HW  thoekod: 

Q  High  T««np«rotur«  Q  Fungw*  R«»i*tonc« 
Q  lew  Temperoture  Q  Roin  end  Senthine 
G  Temperotvre  Shock  G  Sond  end  Dust 

G  Humidity  G  Immertion 

G  Altitude  G  EAploiien  Proof 

Q  Wolk'In  Roomi  G  Vopor  Tight 
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MIL  LI  VAC 


Ntw  raODUCn  (CM«aM4| 

with  specifications  of  the  model  100 
basic  scaler  and  model  110  utility 
scaler.  The  units  described  are  di> 
rect-readingr  and  portable.  Acces- 
•sories  and  auxiliary  equipment, 
alonK  with  their  prices,  are  in¬ 
cluded. 


MILLI-VOLTMETERS 


Nickel  Alloys.  The  International 
Nickel  Co.,  Inc.,  67  Wall  St..  New 
York  5,  N.  Y.  A  recent  28-page 
booklet  deals  with  a  wide  line  of 
nickel  alloys  for  electronic  uses. 
Composition,  general  characteris¬ 
tics,  typical  uses  and  availability 
of  each  type  are  given. 


Electrical  Mea.suring  Instruments. 
Westinghouse  Electric  Corp.,  Box 
2099,  Pittsburgh  30,  Pa.  Informa¬ 
tion  on  how  to  select  electrical 
measuring  instruments  is  provided 
in  the  30-page  booklet  B-4696.  Com¬ 
plete  lines  of  portable,  switchboard, 
panel,  recording  and  socket  instru¬ 
ments  are  described  and  illustrated, 
and  functions  of  each  are  explained. 
Descriptions  of  instrument  auxil¬ 
iaries  are  included. 


THI  rOLLOWINQ  IN«TNUMKNTS 
ARt  ORIGINAL  MILLIVAC  DI- 
SIGNS.  THEY  ARE  WIDELY 
USED  IN  LEADING  GOVERN¬ 
MENT  AND  INDUSTRIAL  LAB¬ 
ORATORIES  TODAY.  OUR  ME¬ 
TERS  ARE  RECOGNIZED  ROR 
UNUSUAL  SENSITIVITY  AND 
STABILITY  AT  MINIMUM  CIR¬ 
CUIT  LOADING 


Decade  Resistor.  Rochester  Elec¬ 
tronics  Co.,  Inc.,  P.O.  Box  227,  Pen- 
field,  N.  Y.,  has  issued  a  single-page 
bulletin  illustrating  and  describing 
the  model  2B  decade  resistor. 
Range,  values  per  decade,  accuracy, 
maximum  ratings  and  price  are 
given. 


MV-11A  DC  •  micre-mlcro- 
ammBtBr/  IOmmA  to  10  A. 


Capacitor  Bulletin.  Centralab  Di¬ 
vision  of  Globe-Union,  Inc.,  900  E. 
Keefe  Ave.,  Milwaukee  1,  Wise. 
Technical  bulletin  No.  42-123,  on 
the  type  950  series  high-accuracy 
capacitors,  covers  complete  techni¬ 
cal  data,  dimensions  and  suggested 
applications.  The  capacitors  de¬ 
scribed  are  shielded,  sealed  her- 
meticdly  and  intended  primarily 
for  close  tolerance  oscillator  cir¬ 
cuits,  primary  and  secondary  fre¬ 
quency  standards,  frequency  meters 
and  similar  precision  resonant  ap¬ 
plications. 


MV-17B  DC  high-impedance  millivolt  meter  (since  1948): 
Sensitivity  1  mV  full-scale  on  lowest  range  (6  Megohms  input 
impedance).  Highest  range  1,000  V,  60  Megohms. 

MV-18B  RF  millivolt  meter  (since  1949):  Sensitivity  10  mV 
full-scale,  flat  within  10%  between  1  MC  and  200  MC,  and, 
with  calibration  chart,  beyond  2,500  MC.  Minimum  capacity 
RF  probe  has  1.25  MMF,  10%  input  capacity. 

MV-15A  DC  micro-volt-meter  (since  1950) :  Sensitivity  10  uV 
full-scale  (1,000  Ohms).  Highest  range  1  V. 

MV*73B  multi-meter  (since  1947),  AC,  DC,  RF-Volts,  AC, 
DC-Amps,  6  Ohm  ranges. 


Mica  Capacitors.  Cornell-Dubilier 
Electric  Corp.,  South  Plainfield, 
N.  J.,  recently  released  its  new  60- 
page  mica  and  Faradon  capacitor 
catalog  No.  420-421.  Following  the 
detailed  type-by-type  index  will  be 
found  five  pages  of  informative 
technical  data  on  the  selection,  use 
and  method  of  specifying  mica  ca- 
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FORD 


R 

IlM 

0.23  ez-in. 
Weigh! 
4.3  lbs. 


Writ*  for  Oescriptiro 
■rechuro  about  all 
ford  Control  Motori. 


control 
motors . . . 

for  txIrtoMly  lew  inertia  end 
high  ffregeency  respense 


HIGH  VOLTAGE  MOTORS 


60  Cycle,  1W*5-10  watt  modelt 

DesiRned  cpecificolly  for  electronic  systemt-* 
operote  directly  in  the  plate  circuit  of  o 
vacuum  tube  omplifier. 


60  and  400  Cycle,  2V>-5-10  watt  models 

Recommended  for  normol  two-phose  opplicaliont. 


•  lineor  torque^voltaRe  characteristkt 

•  linear  torque—speed  ckarocteristics 

•  Withstand  continuous  stoUing 
O  High  torque  efficiency 

O  Flexibility  of  mounting 


FORD  INSTRUMENT  COMPANY 

Division  of  The  Sperry  Corporation 

31-10  Thomson  Avenue,  long  Islond  City  1,  N.  Y. 


2  out  of  3 
Engineers  Prefer 

BURGESS  BAnERIES! 

NO  WONDER  Burgess  is  /ie 
first  source  for  industrial 
dry  batteries.  Burgess  long-life 
,  '  dependability!  and  unlforja, 

high-level  perforinance  are 
backed  by  more  years  of  engi¬ 
neering  “know-how”  than  any 
other  batteries.  The  mainte¬ 
nance  of  highest  quality  always 
is  the  reason  why  2  out  of  3  en¬ 
gineers  prefer  Burgess _ by  independent  survey. 

Check  for  your  local  source  of  supply  or  write  now! 

WRITI  FOR  INOINEIRINO  MANUAL  AND  CHRCK 
SHIRT — No  obligation.  By  return  mail  you  will  re- 
c  ceive  the  FREE  Engineering  Manual  listing  the  com- 
\  T^SSil  ^  plete  line  of  Burgess  Batteries  together  witn  detailed 
speciBcations;  also  the  Burgess  "Check  Sheet"  on 
L  which  you  may  outline  your  battery  requirements  in 
\  3  event  that  the  battery  you  need  has  not  already 

V.— - -  been  developed.  Address: 


BURGESS  BATTERY  COMPANY 

IDEPT.  E-ll  FREEPORT,  ULINOIS 


•  ELECTRONIC 
DESIGN  ENGINEERS 

•  TECHNICAL  WRITERS 

•  DESIGN  DRAFTSMEN 

•  PHYSICISTS 


oners  you 

SECURITY  AND 
OPPORTUNITY 

EE’s  and  ME’s  with  over  3  yean 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


•  Broadcast  Transmitters 

•  Power  Line  Carrier 
Communication  Equipment 

•  Railroad  Radio 

•  Radio  Frequency  Heating 

•  Medical  and  Industrial  X-ray 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Specialized  Electronic 
Equipment 

•  Fire  Control  Systems 

•  Automatic  Pilots 

•  Guided  Missiles 

Owck  Tins*  Oulsianding  BciMflh: 

Top  pay,  ideal  working  conditions, 
advancement  on  merit,  graduate 
study  opportunities,  employee 
scholarships,  paid  re-location  ex¬ 
penses,  Baltimore  location. 

Sand  mum*  nf  •xpnrianc*  and  odu- 

cirtian  la:  Manager  of  Industrial 
Relations,  Westinghouse  Electric 
Corp.,  2519  Wilkens  Ave.,  Balti¬ 
more  3,  Md. 


you  CAN  BE  SURE. ..IP  IT^ 


(continued) 


NEW  PRODUCTS 


pacitors.  The  catalog  is  profusely 
illustrated  and  detailed  dimensional 
drawings  are  included  for  the  user’s 
convenience.  References  and  cross¬ 
indexing  are  added  to  simplify  re¬ 
placement  or  design  problems. 


Carrier  Telephone  System.  Lenkurt 
Electric  Co.,  County  Road,  San  Car¬ 
los,  Calif.  Form  32E-P  folder  covers 
a  new  carrier  system  capable  of 
superimposing  up  to  four  high- 
quality  voice  channels  and  four  dial- 
or  ringdown-signaling  channels  on 
an  open-wire  line.  The  system  de¬ 
scribed  operates  in  the  carrier  fre¬ 
quency  range  from  3.3  to  35  kc,  as 
shown  in  detail  in  the  frequency- 
allocation  chart  included.  Other 
data  covers  application,  physical 
description,  terminals,  repeaters, 
signaling  facilities,  accessories  and 
operating  performance  characteris¬ 
tics. 


with  our  Quote  on 
SAVINGS  and  DEUVERY 


VHF  Pack  Sets.  Link  Radio  Corp., 
125  W.  17th  St.,  New  York  11, 
N.  Y.,  has  issued  builetins  on  the 
type  3035  and  3036  portable,  fixed 
and  aviation  pack  sets.  The  units 
described  are  designed  for  two-way 
radiotelephone  communication  in 
the  30  to  50  and  152  to  174-mc  vhf 
bands  resptectively.  Illustrations, 
principal  characteristics  and  specifi¬ 
cations  are  included. 


Sound  like  exaggeration?  Not 
when  you  know  that  the  elec- 
mw  tronic  tube  industry  looks  to 
The  Bead  Chain  Mfg.  Co.  for  its 
millions  of  radio  tube  pins.  Or,  that 
builders  of  electrical  apparatus  turn  to  us 
for  the  contact  pins,  terminals,  jacks  and 
sleeves  required  in  tremendous  quantities. 

For  pin-like  parts,  and  variations  of 
bushings  needed  for  mechanical  pur¬ 
poses,  as  well,  we  are  the  money-saving 
supplier  to  scores  of  famous  makers  of 
products  like  toys,  business  machines, 
appliances,  ventilators. 

Ye«  save  ...  H  we  tea  make  III  We  can 
almost  say  with  certainty  that  if  we  can 
make  that  part  (ap  <•  ,'4’  Jia.  and  /» 
1  length)  you  use  in  large  quantities, 
we  can  show  you  a  big  saving.  And,  as¬ 
sure  on-time  deliveries  to  meet  your 
defense  work  schedules!  We  have  some- 
th.Bg  unique  back  of  that  claim  .  .  , 


Nebedy  kas  Wkal  We  Havel  To  be  able  to 
produce  our  famous  Bead  Chain  to  sell 
for  pennies  per  yard,  we  had  to  develop 
ear  ewn  equipment  and  method  .  .  .  our 
Multi-Swage  Method. 

Instead  of  turning  and  drilling  parts 
from  solid  rod,  or  stamping  and  forming 
them,  our  Multi-Swage  Method  auto¬ 
matically  swages  them  from  flat  stock 
into  precision  tubular  forms,  with  tight 
seams.  By  increasing  the  production 
rate  many  times  and  eliminating  scrap, 
this  saves  a  large  part  of  the  cost  by  other 
methods. 

Wbei  We  Can  Make.  Parts  may  be 
beaded,  grooved,  shouldered,  and  of 
most  any  metal.  Generally,  should  not 
exceed  dia.  or  I '  2*  length.  Catalog 
shows  many  Standard  Items  available  in 
small  quantity.  Special  Designs  must  usual¬ 
ly  be  ordered  in  lots  of  a  half-million  or 
more,  unless  they  are  frequently  re¬ 
ordered. 

Oal  Calf  CamiMrlsaa.  Send  blueprint  or 
sample  and  quantity  requirements.  We 
will  return  an  eye-opener  on  economy. 


Pressure  Measurement.  Electro 
Products  Laboratories,  Inc.,  4501 
North  Ravenswood  Ave.,  Chicago 
40,  III.,  recently  published  a  bulletin 
on  the  new  model  3700C  linear 
stabilized  Pressuregraph  that  offers 
measurement  and  recording  of  sta¬ 
tic  and  dynamic  pressures  in  air, 
gases,  water  and  viscous  liquids. 
Illustrations,  chief  features  and  a 
li.st  of  applications  of  the  unit  are 
given. 


Wire  Identification.  Thermo  Elec¬ 
tric  Co.,  Inc.,  Fair  Lawn,  N.  J., 
recently  compiled  a  chart  of  cali¬ 
bration  symbols  and  color  codes  for 
insulated  thermocouple  and  exten¬ 
sion  wires.  On  the  reverse  side  of 
the  identification  chart  is  printed 
a  table  of  the  electrical  resistances 
of  thermocouple  wires.  Copies  may 
be  obtained  on  request. 


I  want  this 

I  Catalog  —  Data  Folder 

Th«  DumI  Chain  Mff.  Ca. 

tt  Mountain  Orovn  St.,  BH^goport,  Conn. 


Frequency  Recorder.  Brown  In¬ 
struments  Division,  Minneapolis- 


Addrutt 
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•  SMALL 
•  COMPACT 


V*  WELL  DESIGNED 
^  DEPENDABLE 

AGASTAT 


y  TIME  DELAY  RELAY 

PROTEaS  BIG  INDUSTRY  PROCESSES 


*«GGir*Di  ••  !#•«*•(  P>g<gcSb 

Amoricon  Gas  Accumulator  Company 

Avwhm,  Eliiobtli  3.  N«w 


Steatite 

for  EUaRONIC 
Applications 


You  can  specify  LOUTHAN  low-loss  Steatite 
products  with  complete  confidence  in  the  high 
quality  and  dimensional  accuracy  of  the  parts.  Made 
to  exaaing  standards,  Louthan  Steatite  insulations 
have  the  mechanical  and  electrical  characteristics 
needed  for  electronics  applications  and  other  elec¬ 
trical  service.  They  are  formed  to  meet  your  needs 
and  made  to  close  tolerances.  Surfaces  are  smooth, 
hard,  clean  and  non-absorbent. 

Write  for  Catalog  49-E,  describing  Louthan 
Insulations. 


2KW 

VACUUM  TUBE 

BOMBARDER 

OR 

IKDUCnON 
HEATING  UNIT 


For  Only  $650. 


Never  boforo  a  valM  like  this  now  2-KW 
boocli  nodol  "Bonbordor*'  or  bigb  fro- 
gooncy  ioductioa  hootor  ...  for  soviof 
tioM  ood  OMoey  io  sorfoco  bordooiog, 
broxiog,  soldoriog,  oonooliiit  ood  OMoy 
ether  boot  Irootiog  oporotioM. 

Sioiplo  .  .  .  Easy  to  Opcroto  .  .  . 
Ecooenicol  Stoodordixotion  of 
Unit  Mokes  Tbit  Now  Low  Prieo 
PossiUo. 

Tbit  compact  induction  kcotor  tovet 
tpoco,  yet  performs  with  high  officioacy. 
Oporatos  from  220-volt  line.  Complete 
with  fool  switeb  and  one  beating  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par- 
tkulor  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
made  in  the  following  ranges  of  Power: 
1 -2-3V4  -5-7V4-10-12H-15-ia  25-40-60 
80-100-250KW. 


THE  LOUTHAN  MANUFACTURING  COMPANY 

A  Subjtdiory  of  Hofbrjon  Walker  Refraefones  Co. 

EAST  LIVERPOOL,  OHIO 

R»nr«s«m»«liw«i  H  B  Z*>g»r.  N«w  York  17,  N  Y  CUf'n  Gotnoe  Comparsy.  Chicogo  6.  Ht 


Dhrtiionaf 

‘T  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 
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NIW  PRODUCTS  IcoatinMd) 

Honeywell  Regulator  Co.,  Wayne 
and  Windrim  Aves.,  Philadelphia 
44,  Pa.  A  two-page  data  sheet  de¬ 
scribes  the  Electronik  frequency 
recorder  designed  for  measuring 
and  recording  the  frequency  of  elec¬ 
trical  power  production.  Complete 
engineering  specifications  and  op¬ 
erating  characteristics,  including 
circuit  diagrams  and  illu.strations 
of  the  in.struments,  are  described  in 
Instrumentation  Data  Sheet  No. 
9.1-8. 

■  I 

Varnished  Insulation  &  Insulating  | 
Varnishes.  Irvington  Varnish  & 
Insulator  Co.,  Irvington,  N.  J.,  has 
available  a  52-page  spiral-bound 
booklet  covering  the  company’s  fa¬ 
cilities  and  its  wide  variety  of  prod¬ 
ucts.  Some  of  those  included  are 
cambric  for  cable  construction, 
splicing  tapes.  Silastic  tape,  class-H 
Silicone  coated  asbestos  and  tub¬ 
ings.  Technical  data  and  purchasing 
information  are  given.  Twenty  i 
pages  are  devoted  to  insulating 
varnishes. 

Sensitive  Relays.  Sigma  Instru¬ 
ments,  Inc.,  170  Pearl  St.,  South 
Braintree,  Mass.  Catalog  Sl-ll  gives 
a  16-page  illustrated  description 
of  a  line  of  sensitive  relays.  A 
classification  chart  and  list  of  defi¬ 
nitions  are  included,  as  well  as  chief 
features  and  applications  of  each 
type  of  relay. 

Fractional  H-P  Gearing.  Gear 
Specialties  Inc.,  26S5  West  Medill 
Ave.,  Chicago  47,  Ill.  The  new  6- 
page  2-color  folder  features  15  half¬ 
tone  illustrations  presenting  a  few 
of  the  many  different  types  of  frac¬ 
tional  h-p  gearing  made  by  the  com¬ 
pany.  Also  included  are  two  useful 
standards  charts.  The  folder  will 
interest  those  using  fractional  h-p 
gearing  from  12  to  96  d-p  on  a 
ma.ss-production  basis. 

.Metallic  Oxide  Cor^s.  Stackpole 
Carbon  Co.,  St.  Marys,  Pa.,  has 
published  a  new  12-page  engineer¬ 
ing  bulletin  profusely  illustrated 
with  graphs  demonstrating  the  be¬ 
havior  characteristics  of  each  of 
its  three  grades  of  metallic  oxide 
Ceramag  cores  under  varying  con¬ 
ditions  of  permeability,  flux  density, 
temperature  and  other  magnetic 
properties.  The  cores  described 
1 
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For  special  cables  go  to  specialists 

'  .  .  .  Rome  Cable 


I  LIE  VI 5 


RAPIO  •  RAOMUt  •  TEliVtS=l«N  •  iNTE.RCOMMUNIC ATIO 


TEteVISION  •  INTERCCLMMUNICATION 


Eloctionic  wiring  components  must  conform  to  exacting  specifications  for  quality 
performance.  This  is  particularly  true  in  high  frequency  applications  where 
sensitive  and  dependable  operation  is  so  important.  Leading  manufacturers  turn 
to  Rome  Cable  lor  their  electronic  needs  .  .  .  because  they  know  their  specifica¬ 
tion  requirements  will  be  met  exactly. 

Rome  Cable  has  the  facilities,  experience  and  engineering  "know-how"  to 
produce  complicated  special  cables  of  the  highest  quality,  utilixing  both  rubber 
and  thermoplastics,  typical  examples  of  which  are  shown  above.  This,  coupled 
with  a  complete  line  of  Underwriters'  Approved  standard  radio  and  television 
hook-up  wires  (including  military  types),  makes  Rome  your  best  source  of  supply. 
The  coupon  below  will  bring  you  descriptive  literature.  Mail  it  today. 


■IT  COMTt  LEMM  TO  BUT  THE  BEET- 


ROME  CABLE  i 
CORPORATION  \ 

Dept.  E-11  •  Rome.  N.  Y. 

Please  send  me  informa-  / 
tion  on  Electronic  Wiring.  | 


Same . 

Company _ 

Addrexs . 

City . . 


ROME  CABLE  CORPORATION 

ROME,  NEW  YORK 


I 


State 
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Send  for  new 
booklet  covering 

TEF^ON'Insulolor^s 

ond  Packings 


PACKINGS  AND  MECHANICAL  SEALS 

CRANE  PACKING  COMPANY 

1802  CUYIER  AVE  ,  CHICAGO  13,  ILLINOIS 


±  4  db  from  20  to  15,000 
withor  withovt  grill*  for  p*n 
diculor  MKidofK*  in  fr**  ft 


±3dbfrom20to11e000 
cpte  for  cle**d  covity 
without  grill*. 


National  SLIDE 
MECHANISM 


The  National  slide  mechanism 
is  designed  to  permit  removal  of 
a  chassis  assembly  from  its  cabi¬ 
net  without  external  support,  thus 
providing  quick,  eosy  access  for 
servicing,  adjustment  or  replace¬ 
ment.  It  offers  the  maximum  in 
strength,  rigidity  and  simplicity. 

Inquiries  regarding  special  ap¬ 
plications  ond  problems  are  wel¬ 
comed  —  National's  engineering 
staff  is  always  at  your  service. 
Write  Dept.  995. 


use 

teflon 

the 

ighest  quolity 

insulotors 
--r.Wgh  heat' 
ond  unporoll- 

design  ond  t..— - 


illeied  site  control. 

■  themicoHy-’"^'^, 
“John  Crone 
j  ..offer  you 

TciJdi;;’ proficiency. 

•know-how’*  '*,.'*"*^*? 

“John  Crone  molded, 


For  seoling  ''"’9*  ‘ . 

ond  hove  low  fri^J^- 

CHEMLOH  pocWings 

the  very  best  m  ring 
Crone  Pocking  Compony 
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NEW  PRODUCTS  (centiiiiKd) 

have  found  widespread  use  in  tv 
flyback  transformers,  deflection 
yokes,  image-width  controls  and 
other  applications  where  high 
permeability  for  relatively  low  flux 
densities  and  medium  frequencies 
is  required. 

f'omponents  Catalog.  Herman  H. 
Smith,  Inc.,  436  Eighteenth  St., 
Brooklyn  15,  N.  Y.  An  18-page  in¬ 
dexed  catalog  covers  a  wide  line  of 
electronic  components  and  television 
accessories.  Over  125  items  with 
techniciU  descriptions  and  prices 
are  listed. 

Wire  and  Cable  Information.  Col¬ 
umbia  Wire  and  Supply  Co.,  2850 
W.  Irving  Park  Road,  Chicago  18,  1 
III.,  has  released  a  new  brochure 
de.Hcribing  the  facilities  and  prod¬ 
ucts  of  the  firm.  Heautifully  illus- 
tated,  it  shows  the  planning  and 
layout  facilities,  rubber  capping, 
attaching  of  terminals,  automatic 
braiding  and  shielding,  multicut¬ 
ting,  automatic  cutting  and  strip¬ 
ping,  coiling  and  winding,  multi-' 
conductor  twisting,  heavy  cable 
stripping,  press  assemblies  and  the 
like. 

Tandem-Type  Connectors.  Cannon 
Electric  Co.,  3209  Humboldt  St., 
Los  Angeles  31,  Calif.  Bulletin 
RCS-1  illustrates  and  describes  the 
CS  tandem-type  connector  de-  , 
veloped  primarily  for  electric  analog 
computers  and  also  adaptable  on  a-c  : 
network  analyzers.  Dimensional 
diagrams,  cutaway  views,  a  typical 
circuit  and  the  method  of  engage¬ 
ment  are  shown. 

i 

Radial  Ream  Tube  Data.  National  i 
Union  Radio  Corp.,  350  Scotland 
Road.  Orange,  N.  J.,  has  issued  two 
data  sheets  on  types  5729  and  5730  I 
30-anode  radial  beam  tubes  that  | 
are  designed  for  high-speed  elec-  ; 
tronic  .switching  or  commutation,  i 
Both  of  the  tubes  described  employ 
electrostatic  focusing  supplied  from 
a  6-pha.se  a-c  supply.  Physical  speci¬ 
fications,  typical  operating  condi¬ 
tions  and  applications  for  each  are 
given. 

Geiger-Counter  and  C-R  Tubes. 
20th  Century  Electronics  Ltd.,  Dun¬ 
bar  Works,  Dunbar  St.,  West  Nor¬ 
wood,  London,  S.E.  27,  England, 
has  available  an  illustrated  bro- 


SAVE  TIME 


cut  costs 


PRINT  YOUR  CIRCUITS  WHH 

DU  PONT  CONDUCTIVE  COATINGS 


HERE  ARE  SOME  TYPICAL 
USES  OF  DU  PONT 
CONDUCTIVE  COATINGS 

rot  FIINTID  CIRCUITS  IN: 

Television  receivers 

Radar  equipment 

Aircraft  communication  equipment 

Audio  frequency  amplifiers 

Hearing  aids 

Switchboords  and  panels 

Industrial  electronic  controls 

Recording  equipment 

Radios 

Meters 

ALSO  FOR  USI  IN  high-  and  low- 
valtage  ceramic  and  mica  capac¬ 
itors  (on  TV  receivers),  static 
shieldings,  resistors,  and  solder 
seals  (for  hermetically  sealed 
coils,  trortsformers,  etc.) 


Use  them  in  place  of  conventional  wir¬ 
ing  and  solder  connections.  These  highly 
conductive,  low-resistance  coatings  are 
easily  and  rapidly  applied  by  spray, 
brush,  dip  or  stencil  to  metals  and  non- 
conductive  surfaces. 

Look  at  these  advantages: 

1 .  High  conductivity  (low  rosistMOO). 

2.  FIsxiblo  application  —  conipoattion  may  bo 
formulated  In  suitablo  vahldas  tor  doairsd 
mothoda. 

3.  FIrsd-oo  typoa  unaffsctod  by  contamlnstint 
atmoapharaa. 

4.  Foolproof  connoctwna. 

5.  Eaay  application  arith  almpti,  aconomical 
aqulpmont 

6.  Hifh-apaod  production. 

7.  Economy  —  ono  troy  ounco  covara  about 
thrso  aq.  ft. 

Two  types  of  Du  Pont  Conductive 
C'oatings  are  available: 

Type  "F,”  fired -on,  specifically  designed 
for  use  on  ceramic  bases. 

Type  ’’A,”  air-dried,  for  use  on  phistic, 
paper,  and  wood  bases. 


For  additional  information 

call  our  nearest  office  of  Electrochemicals  Department, 
E.  1.  du  Pont  de  Nemours  &  Co.  (Inc.) 
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NEW  PRODUCTS  ICOTliniwd) 

chure  on  its  Geiger  counter  tubes 
and  precision  cathode-ray  tubes. 
Details  and  photographs  are  given 
of  the  new  range  of  halogen- 
quenched  low-voltage  tubes  and  also 
the  improved  version  of  the  com¬ 
pany’s  double-gun  c-r  tube. 


How  to  give 
your  equipment 

True 

Fingertip  Tuning 


Copper  Weights  of  Wires  &  Cables. 
Rome  Cable  Corp.,  Rome,  N.  Y., 
has  published  a  bulletin  contain¬ 
ing  information  on  copper  weights 
of  electrical  wires  and  cables.  It 
is  designed  to  be  of  assistance  to 
those  who  must  report  their  re¬ 
quirements  and  past  usage  of  wire 
and  cable  in  terms  of  copper  pound¬ 
age.  Covering  a  wide  range  of  prod¬ 
ucts,  the  pounds  of  copper  per  1,000 
feet  are  conveniently  listed  for  most 
common  sizes  and  types. 


Iron  Core  Magnet.  Arthur  D. 
Little,  Inc.,  Memorial  Drive  at  Ken¬ 
dall  Square,  Cambridge  42,  Mass., 
has  available  a  reprint  that  reviews 
the  development  of  an  improved 
iron  core  magnet  for  general  labora¬ 
tory  use.  The  paper  presents  design 
considerations  and  operating  char¬ 
acteristics  (with  curves)  for  a  re¬ 
search  electromagnet  having  a  wide 
range  of  application.  The  electro¬ 
magnet  described  is  compact  and 
versatile,  and  has  a  field  strength 
of  over  40,000  gauss  being  obtained 
with  only  20-kw  power  input. 


Couple  with 
S.S.WHITE 

FLEXIBLE  SHAFTS 


A  radio  and  television  set  buyer  is  always  on  the  lookout  for  features 
that  increase  his  viewing  or  listening  comfort  and  pleasure.  So,  it's 
worthwhile  considering  this  siniple,  effective  way  of  providing  your 
equipment  with  a  method  of  control  which  puts  the  tuning  knobs 
right  at  his  fingertips  where  he  doesn’t  hove  to  bend,  stoop  or  squat 
to  manipulate  them. 

All  that's  required  is  on  S.S. White  flexible  shaft  coupling  between 
the  tuning  knobs  and  their  respective  circuit  elements  or  switches. 
This  allows  the  knobs  to  be  plac^  in  any  desired  location,  regardless 
of  the  location  of  the  elements.  They  con  be  mounted  on  the  top, 
on  the  side,  in  the  front  or  the  back  of  the  cabinet.  They'll  work 
equally  well  in  any  position,  because  S.S.White  flexible  shafts  ore 
specifically  designed  to  give  smooth,  responsive  control  around  turns 
or  bends  and  over  any  distance. 

What's  more,  S.S.White  shafts  ore  easy  to  install,  require  no  align¬ 
ment  or  adjustment  and  retain  their  original  sensitivity  throughout 
the  life  of  the  equipment.  For  further  details. 


Machine-Cast  Bar  Solders.  Fed¬ 
erated  Metals  Division,  American 
smelting  and  Refining  Co.,  120 
Broadway,  New  York  5,  N.  Y.  A 
recent  folder  illustrates  and  de¬ 
scribes  the  method  of  making  Casto- 
matic  solders,  which  are  machine- 
cast  rather  than  hand-cast  bar 
solders.  Chief  features  of  the  sol¬ 
ders  are  outlined. 


Film  Leader.  Society  of  Motion 
Picture  and  Television  Engineers, 
40  W.  40th  St.,  New  York  18,  N.  Y., 
has  available  a  reprint  of  a  recent 
status  report  dealing  with  a  new- 
type  leader  for  motion  picture 
prints.  Use  of  the  leaders  described 
will  eliminate  blind  switching  of 
telecast  films  and  will  permit  syn¬ 
chronous  threading  of  all  16-mm 
projectors.  It  will  not  upset  estab¬ 
lished  theater  practice  because  the 
new  design  which  makes  several 
provisions  for  tv  use  is  based  upon 
the  familiar  Academy  leader. 


It  contains  basic  inJormation  and 
data  on  flexible  shaft  selection 
and  application.  Send  for  a  free 
copy  today. 


INDUSTRIAL  DIVISION 

Dept.  E,  10  East  40th  St. 
HKjyf  '  NEW  YORK  16,  N.  Y. 


Western  District  Office  *  Times  Building,  Long  Beach,  California 
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COMPOUNDS 

a 

Anti-Corona  high  heot-rMlitant  compounds  for 

Fly  Back  Transiormnn.  ' 

n 

WoxM  and  compounds  from  100°  F  to  285°  F 
Melting  Points  tor  electrical,  radio,  television, 
and  electronic  components  of  all  types. 

' 

Pioneers  in  fungus-resistant  waxes. 

/ 1  i 

Our  efficient  and  experienced  laboratory  staff 
is  at  your  service. 

ZOPH  AR  MILLS,  me 
112-130  26th  Street, 
Brooklyn  32,N.  Y. 


•  • 
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t 

MICROWAVE 

J  COMMUNICATIONS 
/CM  TV  oRd  FM 

RADAR 

. . 
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save  vsfork  .  . . 
increase 
precision  .  .  . 


measure 
phase  difference 
DIRECTLY 


with  the  new  ■n  Phase  Meter 


TIC'<  New  S20-A  Phase  Meter  is  the  iiist  commercially  available  instrument  ior 
the  direct  measurement  oi  the  phase  diilerence  between  two  recurrent  mechanical 
motions  or  two  electrical  signals  independent  oi  amplitude,  irequency,  and 
wove  shape. 

Phase  measurements  are  made  instantly  and  accurately — no  balances,  adjust¬ 
ments  or  corrections  are  involved.  Phase  angle  readings  at  audio  and  ultra¬ 
sonic  Irequencies  are  indicated  directly  on  a  large  wide-scale  meter  with  ranges 
o<  360°.  180°,  90°  and  36°.  Useful  irequency  range  2  cps.  to  100  k.c. 

In  audio  iacilities.  ultrasonics,  servomechanisms,  geophysics,  vibration,  acous¬ 
tics,  aerial  navigation,  electric  power  tronsiormation  or  signaling  ...  in  mechanical 
opplicatioiu  such  as  printing  register,  torque  measurement,  dynamic  balancing, 
textile  and  packaging  machinery  and  other  uses  where  cm  accurate  measure  oi 
the  relative  position  oi  moving  parts  is  required  .  .  .  the  Phase  Meter  is  a  long 
needed  measuring  instrument  never  before  available — a  new  tool  for  a  heretofore 
neglected  field  oi  measurement.  Rgioy  Rojk  Mount  $525.00 

For  low  voltage  phase  measurement  Cabinet  for  above  $25.00 


Add  Type  500-A  Wide  Band 
Decode  Amplifier 

DesiqDed  ior  uso  with  tho  phoeo  motor  ot 
Toltaqo  loToU  bolow  ono  volt  and  at  a  qon* 
oral  pui^oo  loboratorr  ampliiior — iooturos 
hiqh  qain  noqliqiblo  pnoso  ohitt  and  wido 
band  width.  Uniquo  circuitry — which  om- 
ployo  throo  cathodo  foUowors— oifon  widor 
troquoncy  roaqo.  hiqhor  input  impodanco 
ond  lowor  output  impodanco  than  othor 
typos.  Panol  switch  solocts  propor  ioodback 
componsotion  whon  oithor  optimum  amplification  or  photo  shift  oporation  is  dotirod. 
Outstondinq  spocUicationt:  Amplilieotion — 10;  100;  lOOO  soloctod  by  rotary  switch  .  .  . 
Accurocy — it  2%  nominal  .  .  .  Froquency  rosponso— ~t0.5db  from  5  cyclos  to  2  me  on 
qain  of  10;  itO.Sdb  on  5  cyclos  to  1.5mc  on  qain  oi  100;  ±0.8db  from  5  cyclos  to  Imc 
on  qain  of  1000  .  .  .  Photo  shi/t— 0  ±  2”  from  20  cyclos  throuqh  100  kc  .  .  .  Cain  sto* 
bility — constant  with  lino  ooltaqos  (10S-125o). 

Prices^  Single  Typo  $00>A  in  cobinot,  $20$.00  (Rock  mount,  $200.00) 

Ouol  Typo  SOO'AR  in  cabinet,  $425.00 


OLE 


TECHNOLOGY  INSTRUMENT  CORP. 


531  Main  5t.,  Acton  54,  Massachusetts 

linoineeTino  Repreuntatirfi 


Tel,  Acton  600 


Cletrlsnd.  Otii(v— PBospwt  1-6171  Msnhsssft.  N.  Y.— Msnhs»*pt  7-3424  Cbicsco.  III.- mown 
8  1141  Boontoo.  N.  J.— Boonton  8-2097  Rochester.  N.  Y.— Monroe  3143  rsmbridsi-.  Msss.— 

wF.Ijnt  4-175!  ('snssn.  ronn.--4'snssn  64J>  Hollywood.  CsL — Hollywood  S-SSO.'i  Pa>ion.  i' 
Mlchifsn  8721.  I>sna4.  Text-  Dixon  WIH 


NEWS  OF  THE  INDUSTRY 

(continued  from  pgge  ISO) 


Georjre  H.  Brown  of  RCA  Labora¬ 
tories  Division.  Recently,  an  850-mc 
television  transmitter  has  been  in¬ 
stalled  at  the  site  of  the  experi¬ 
mental  530.25-mc  transmitter  (see 
Electronics,  April  1950,  p  70). 
The  new  transmitting  antenna  is 
directional  with  a  broad  pattern  in 
the  direction  of  Bridgeport  and  a 
very  narrow  vertical  pattern.  Com¬ 
parisons  between  field  intensity 
measurements  on  the  two  bands 
have  been  made,  but  not  yet  com¬ 
pletely  evaluated.  In  addition,  stud¬ 
ies  have  been  made  of  the  effect  of 
tilting  the  antenna  downward  1.3 
degrees.  This  orientation  results  in 
an  average  increase  in  signal  of  10 
db  throughout  Bridgeport  to  dis¬ 
tances  of  five  miles  from  the  tran.- 
mitter.  At  greater  distances,  the 
signal  is  decreased.  With  an  effec¬ 
tive  radiated  power  of  40  kw,  a 
median  field  intensity  of  at  least 
10,000  microvolts  per  meter  is  ob¬ 
tained  to  a  distance  of  five  miles. 
The  tropospheric  field  at  100  miles 
is  reduced  approximately  12  db  with 
the  down-tilted  beam. 

“Du  Mont  700-Mc  UHF  Installa¬ 
tion”,  by  William  Sayer,  Jr.  and 
Elliott  Mehrbach  of  Allen  B.  Du 
Mont  Labs.  Mr.  Sayer  described  the 
current  installation  of  an  experi¬ 
mental  transmitter  in  which  the 
final  stage  employs  six  parallel  2C39 
type  tubes  (an  article  about  the 
transmitter  design  has  been  ac¬ 
cepted  for  publication  in  Elec¬ 
tronics).  Propagation  studies  with 
the  new  equipment  will  have  the 
advantage  of  a  site  in  New  York 
City  from  which  characteristics  of 
vhf  television  signals  are  already 
known. 

I  “Impedance  and  Frequency  Meas- 

I  urements  at  UHF”,  by  R.  A.  Soder- 
man  and  F.  D.  Lewis  of  General 
Radio  Co.  Mr.  Soderman  indicated 
a  number  of  techniques  neces.sary 
for  the  accurate  and  reproducible 
measurement  of  impedance  at  fre¬ 
quencies  in  excess  of  1,000  me  (see 
also  Radio-Electronic  Engineering, 
July  1951,  p  3).  Measurements  can 
be  made  using  the  slotted  line  that 
shows  impedance  by  indicating  the 

I  magnitude  and  position  of  the 
standing-wave  set  up  on  a  standard 
line  terminated  in  the  unknown. 
However,  newer  equipment  based 
on  the  bridge  is  also  available  com- 
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BEX  CORPORATION 

65  LANDSDOWNE  STREET 
CAMBRID6E  39.  MASS. 


A  UNIQUE  CONNECTOR 


HMd  flMtptMlc  Plut 

PT4H  PT48  PT4P  PT4P.2 


Compact  —  Lightweight  —  Poiarized 


EXOLITE 1422 


•  SpceiSeaUr  dccigoad  to  m**!  th* 
«rowin9  BMd  for  a  U.  H.  F.  in- 
•ttlotiag  mortoriol  thote  low  in 
cost 

Moot*  IAN-P-77  and  MO-P-TTA 
•pocifieortiona. 

9  Vtnthatonds  high  toraporoturo  duo 
to  it*  thormoootting  noturo. 

#  Ha*  outstanding  oloctiical  prop- 
orti**. 

9  Ha*  low  spocific  grarity  —  i* 

fe  strong  and  rigid  with  unusually 
,,..high  eompcoasiso  and  tonsil* 

^  strongth*. 

9  Ha*  oxcollont  impact  strongth 
and  hardnos*  allowing  it*  us* 
undor  highly  ohusiv*  conditions. 
9  It*  dimonsional  stability  and  un¬ 
usual  chomicol  inortnos*  allow 
it*  us*  whor*  othor  matorial* 
foiL 

9  Roadily  machinablo  to  oxtromo- 
ly  clos*  toloronc**. 

9  Avoilabl*  a*  contorlos*  ground, 
rod*  in  ony  diomotor  up  to  1". 
Also  cost  in  largor  diomotor  rod* 
and  shoot*. 

Mfrlfo  fodoy  for  t*cft*ieaf  b*l> 
lottos  sad  tomptos.  Oar  oagtooor- 
lag  staff  Is  always  at  yoar 
disposal. 


POLARIZATION  is  pOlitiv*,  mohing  it  iffipei> 
tibi#  to  hevo  cofttoct  oict0t  in  propot  position. 


MONOBLOC*  CONSTRUCTION  oliminotos 
unnocotsory  croopogo  paths,  moisturo  ond  dust 
pockots  and  providos  itrongor  moldod  parts. 
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inoot  MMliK  FIOM  STOCK 


MIL’T-27 

CANS 


wiHi  or  without  hrockotL  voM 


stsii*  cntrituyB  hot  thnodp 


AJt — I  t - s- 1  s -  R 

OHiN  wsoffig  oiH  sfwnpoo 


CiMtMii  litas  COT  oka  bt  mmIM. 


NODOI  (omprtssiM  •  ty|M  wr 


HtalK  wgl  bashiagi  |ita  pasHiva 


aofmatk  saallli|.  Tbay  ora  o*nl- 


obia  ia  a  chaka  of  10  itylas  aai 


21  tyaai  wilb  a  choka  af  S  Of 


HtRMiJIC  StAL 
BUSHINGS 


IKTK  SEAL  ASSUmNES  iacMbii 


campraniM  typa  bannatk  taol 


OT  H"  •  %  -  H 

caalan  vkh  iaHiria|  lugs 


;iasit)aoad  randy  for  kifaniBl  cam- 


COIAHUt 

Assmsues 


to  your  spodftceHoiiL 


HELDOR  MANUFACTURING  COMPANY 

Division  of  HCIOOR  SUSHING  A  TtRMINAl  CO.,  INC. 

225  Belleville  Avenue  •  Bloomfield,  N.  J. 


This  connoctor  was  ospocially  dovolopod  for  in- 
strumontotion,  communication  ond  othor  oloctronic 
oquipmont.  It  it  smoll,  lightwoight  ond  hat  a 
ipociol  insuioting  hood  thot  also  torvos  ot  o  coblo 
clomp  for  tho  wiro  loods  from  tho  rocoptoclo.  This 
hood  oftor  clomping  tho  coblo  it  lockod  in  ploco 
by  o  brost  tcrow  which  olso  holds  tho  rocoptoclo 
ond  plug  ongogod  to  givo  moiimum  otturonco  thot 
thoro  will  bo  no  occidontol  disconnoction. 

MOUNTING  of  tho  plug  PT4P  (or  PT6f}  it  oc- 
complithod  by  spinning  tho  ond  of  o  tubo  ovor 
tho  rouitd  body  into  tho  thouldor  spoco  at  pro- 
vidod.  Mounting  of  tho  plug  PT4P-2  (or  PT6P‘2)  is 
occomplishod  by  moons  of  two  No.  4  mochino 
scrowt  through  holot  in  two  oort. 


CONTACTS:  (#20  A.W.G.)  Procision  mochinod 
phosphor  bronzo  or  brou,  gold  plotod  ovor  silvor 
for  ooso  in  soldoring. 


WINCHESTER 

ELECTRONICS 

INCORPORATED 


GLENBROOK,  CONN.,  U.S.A. 
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YOU  CAN  ALWAYS  RELY  ON  EDISON 


(coAtinutd) 


NEWS  OF  THE  INDUSTRY 


EDISON 

I  Develops 
i  NEW  Relay 
Timing 

i  I  Adjustment 


mercially.  A  uhf  admittance  meter, 
related  to  a  hybrid  junction,  but 
balanced  like  a  bridge,  was  de¬ 
scribed  in  some  detail.  Mr.  Lewis 
summed  up  methods  of  frequency 
measurement  at  uhf,  and  showed  a 
few  of  the  design  features  to  be 
incorporated  into  new  heterodyne 
equipment  for  use  at  uhf. 

“Side  Fire  Helix  UHF  Televi¬ 
sion  Transmitting  Antenna”,  by 
L.  O.  Krause  of  General  Electric  Co. 
Power  gain  of  20  is  obtained  in  a 
four-section  antenna  using  a -radia¬ 
tion-attenuated,  traveling-wave  hel¬ 
ical  current.  (See  also  Electronics, 
August  1951,  p  107.)  The  helical 
conductor  is  supported  by  a  coaxial 
metal  mast  through  which  the  feed 
line  is  carried.  Vertical  aperture  is 
about  twenty  wavelengths,  each 
turn  of  the  helix  being  two  wave¬ 
lengths  in  circumference.  The  helix 
side-fires,  producing  a  beam  of  nar¬ 
row  angle  in  the  vertical  plane,  hori¬ 
zontally  polarized  and  of  uniform 
azimuth  pattern. 

“A  Fundamental  Approach  to 
UHF  Television  Receivers”,  by 
W.  B.  Whalley  of  Sylvania  Electric 
Products.  Because  receiver  design 
for  uhf  tv  has  not  yet  been  frozen 
into  production  types,  the  speaker 
was  able  to  set  up  three  different 
tuner  categories  for  discussion  of 
their  relative  characteristics.  He  di¬ 
vided  the  possible  types  into  contin¬ 
uously  tuned,  selector-switched  and 
band-spread  or  semicontinuous.  An 
important  aspect  of  the  uhf  tuner  is 
that  it  can  often  take  the  form  of  a 
converter,  heterodyning  a  uhf  sig¬ 
nal  into  an  unused  channel  of  a  vhf 
receiver  or  one  employing  similar 
circuitry. 

“Transmission  Line  Problems  in 
the  UHF  Television  Band”,  by  J.  M. 
De  Bell,  Jr.,  of  Allen  B.  Du  Mont 
Labs.  Mr.  De  Bell  followed  up  the 
Du  Mont  uhf  New  York  City  in- 
i  stallation  story  with  further  details 
of  antenna  feed.  During  the  course 
of  the  installation,  various  types  of 
coaxial  cable  and  waveguide  were 
considered.  Of  high  interest  was  his 
description  of  the  rat-race  or  hybrid 
ring  used  in  place  of  the  more  con¬ 
ventional  vestigial  sideband  filter. 

“Progress  Report  on  the  RCA- 
NBC  UHF  Project  at  Bridgeport, 
Conn.”,  by  Raymond  Guy  of  Na¬ 
tional  Broadcasting  Co.  Starting 
with  a  slide  that  showed  Felix,  the 


I  Another  triumph  of  EDISON 
ingenuity!  Like  most  other 
modern  electrical  relays  and 

Model  501  Thermal  Time 
Delay  Relay  is  hermetically  sealed  in  glass.  One  phase  of  the  manu¬ 
facture  which  concerned  Edison  engineers  was  a  minute  variance  in 
calibration  which  sometimes  occurred  between  the  final  timing  setting 
and  the  hermetic  sealing  operation. 


'■  The  solution  to  this  problem  was  found  in  the  patented  design 
of  the  adjusting  screw  featured  in  the  illustration  above  which  permits 
final  calibration  adjustments  to  be  made  afler  sealing  and  guarantees 
pinpoint  accuracy  in  every  production  relay.  All  adjustments  are  factory 
preset;  not  changeable  after  delivery. 


SPECIFICATIONS 
Vibrotion . . 


Impoct. 


D«lay  Periods . 5  %9c.  to  5  minutot 

(Spockil  modols  to  25  minutos;  without  tomporoturo  componsotion). 
-50  to  +85“  C. 

.choice  of  3  or  6  amperes  to  450  V.  oc/dc. 


Contoct  load. 


cilumui5  IXCdiooit^ 

I  NCORPORATED 

West  Orange  ■  New  Jersey 


VISIT  US  AT  BOOTH  607  •  PACIFIC  ELECTRONICS  EXHIBIT 
CIVIC  AUDITORIUM  •  SAN  FRANCISCO  •  AUGUST  22-23-24 
SEE  THE  NEW  EDISON  MINIATURE  TIME  DELAY  RELAY 


OTHER  INSTRUMENT  DIVISION  PRODUCTS 

StaltJ  Thermostats  •  Electronic  Temperature  Controls  •  Temperature 
Monitors  •  Electrical  Resistance  Bulbs  •  Sentithe  Relays 
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\J\J\m  tiu!. 

a/ieExti«. 


n«n>w*ldbig 


MEGOHMS 

MEGOHMS 

MEG 


Cheaper 


MEG^IIC 

MEGOHMS 

MEGOHMS 

MEGOHMS 

MEGOHMS 

MEGOHMS 


Cl  by  the  dozen  with 

JELLIFF 
ALLOY  tOOO 
RESISTANCE  WIRE 


This  new  material  packs  1000  ohms/cmf — 48% 
more  than  the  widely-used  nickel-chromium  alloys. 


And  what's  more,  there’s  no  loss  of 
other  important  physical  and  electrical 
properties.  High  tensile  strength — ex¬ 
cellent  solderability — TC  of  Resistance 
is  20 — EMF  vs  Copper  +  7  micro^ 
volts — Coefficient  of  Expansion  13.9 — 
remarkable  Surface-Corrosion  Resist¬ 
ance — and  many  more  vital  character¬ 
istics  make  ALLOY  1000  a  money¬ 
making,  prestige-building  component 
of  compact,  precision  resistors.  For 
complete  data,  get  Bulletin  17 


For  oxtraordlnary 
•loctrkal  porformonco 


JELLIFF 


THt  SUraiMI  BBUIH 
AND  CONTACT  MATIDIAl 


h.  BRUSHES 


I  Wait  the  carrect  eqilpMit  ftr 
■y  Jab. 

You're  sure  with  Bete.  Bete.  first  to 
speclellte  in  Hiqh  Voltege  Power  Supplies 
.  .  .  gives  you  the  benefits  of  unequelled 
eipenence. 


for  htoh  cvrront 


I  Waat  lafailiag  Mtar  aceiracy. 

You're  sure  with  Beta.  Beta  pioneered  in 
developing  High  Voltage  Power  Supplies 
complete  with  stabilized  high  voltage  meter 
multipliers  for  Engineering  Research  and 
Manufacturing. 

I  **  apat  aagiaaariag 

aarrlCa.  You're  sure  with  Bete  —  Beta  is 
the  only  high  voltage  power  supply  specialist 
with  a  nationwide  engineering  service. 


low  oloctrkol  nols# 


I  Wait  eqiipaiaat  that’s  billt  far 

Ufa.  You're  sure  with  Beta.  Beta  built 
its  reputation  on  power  supplies  designed  for 
durability. 


for  low  rosIstoMo 


Pesrer  suppllas  up  to  30  KV 
In  stock'.  .  .  up  to  ISO  KV 
quieki'y  available  from  standard 
designs ...  up  to  500  KV  bulH  i 
special  order. 


GRAPHITE  METALLIZING 


CORPORATION 


g  BETA  Electric  Corp. 

}33  las*  103  St.  o  N*w  York  29.  N.  Y. 
i  .  INright  9-tS20 


Our  field  engineers 
coast-to-coast  are  ready 
1^  to  discuss  your  problems. 
>j^rita.  wire  or  phone  Today 


1055  NEPPERHIN  kVENUE.  TONKERS  3.  NEW  YORK 
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STANDARD  n  ^ 

^  MEASURING  EQUIPMENT 

Complete  Frequency  Coverage  — 14  kc  to  lOOOmc  I 


||F  |2|SHI2i^ 

ISOkc  to  25mc 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commun¬ 
ications  frequencies. 


\/Lf 

Mice  to  250kc 

Commercial  Equivalent  of 
AN  URM-6. 

Very  low  frequencies. 


\/ilf 

15mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN.  URM-17. 
Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 


These  instruments  comply  with  test  equipment  requirements  of 
such  radio  interference  specifications  as  JAN- 1 -2250,  ASA  C63.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27a  MIL-l-6722  and  others. 


STODDART  AIRCRAFT  RADIO  CO. 

bbUU  SANTA  MONICA  BLVD.,  HOLLYWOOD  38,  CALIFORNIA 
Mlllsidr  929A 


NEWS  OF  THE  INDUSTRY  icontinued) 

first  NBC  television  model,  beinK 
televised  for  experimental  broad¬ 
casts  on  1,200  kc,  Mr.  Guy  briefly 
traced  engineering  trends  culminat¬ 
ing  in  the  850-mc  station  in  Bridge¬ 
port. 

“An  Electronic  Radio  Field 
Strength  Analyzer  for  Use  in  Tele¬ 
vision  Station  Field  Surveys”,  by 
Frederick  W.  Smith  of  National 
Broadca.sting  Co.  Despite  the  for¬ 
bidding  title,  Mr.  Smith’s  serious 
paper  proved  to  be  the  humorous 
highlight  of  the  .symposium.  The 
evaluation  of  tape  recordings  pres¬ 
ently  required  by  FCC  in  proof  of 
performance  of  broadcast  stations 
takes  many  man  hours  and  is  sub¬ 
ject  to  error.  Automatic  recorders 
that  analyze  signal  intensity  as  a 
function  of  time  (see  Electronics. 
January  1951,  p  75)  are  not  suitable 
directly  for  field  surveys  along 
radial  paths.  The  device  described 
is  connected  into  the  speedometer 
drive  cable  in  such  a  way  that  fields 
are  recorded  at  each  of  several  pre¬ 
determined  levels.  The  in-line  pres¬ 
entation  of  counters  can  be  manu¬ 
ally  or  photographically  recorded  at 
any  time. 

Stuart  L.  Bailey  of  Jansky  and 
Bailey  was  moderator  of  the  morn¬ 
ing  meeting  and  Dorman  Israel  of 
Emerson  Radio  presided  at  the  af¬ 
ternoon  se.ssion.  Arrangements  were 
headed  by  L.  Winner  of  Bryan  Da¬ 
vis  Pub.  Co.,  with  W.  H.  Doherty 
of  Bell  Labs,  as  vice-chairman  and 
S.  Kelt  of  Allen  B.  Du  Mont  Labs, 
as  program  chairman. 


.4ES  Convention  Program 

The  Third  Annual  Convention  and 
•Audio  Fair  Exhibition  of  the  Audio 
Engineering  Society  will  be  held 
Nov.  1-3  at  the  Hotel  New  Yorker, 
New  York  City.  Tentative  pro¬ 
gram  of  technical  papers  to  be  pre- 
•sented  is  as  follows: 

Prohlems  of  Ultra-Sneed  Recording 
Teohnitiues,  by  C.  J.  LeBel  of  Audio  In¬ 
strument  Co. 

Muanetlc  Recording:  Equipment  for  Mo¬ 
tion  Picture  Pmductlon,  by  B.  Denny  A 
W.  L.  Thayer  of  Paramount  Pictures, 
Inc. 

MfKleni  Recordinif  Installation  That 
Emphasizes  Tape,  by  W.  O.  Summerlin 
of  Audio-Video  Recording  Co.,  Inc. 

An  Artificial  Reverberation  Generator, 
by  L.  S.  Goodfriend  of  Audio  F'acilities 
Corp. 

Magnetic  Tape  Recording  for  Instru¬ 
mentation  and  Data  Storage,  by  K.  B. 
Boothe  of  Audio  A  Video  Products  Corp. 

IxHidspeaker  E2ncIosures,  by  D.  J.  Pla<^ 
A  I*.  B.  Williams  of  Jensen  Mfg.  Co. 

Multiple-Speaker  Systems,  by  H.  F. 
Olson  of  RCA  I..aboratories.  Inc. 

l>eKign  Principles  as  Applied  to  Radio 
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CHOOSE  ihe  right 

STANLEY 


The  New  STAVER 

N\1N»-SH»ELD 


U  1  rAitNT  NO  It 

„*0I  <*»«« 


for  every  iob 


The  shield 
that  fits  all 
Miniofure 


CHKK  THISI 
IMPORTANT  PIATURiS 


V  H«otW>g  heod  t«ol*d  of  work* 
ing  ood^profoch  ogoimt  fWx  fumot. 

V  Uniform  Row  of  koot  for 
confinwovt  loldoring. 

V  loloncod  for  ooty  KondRr^. 

V  Pvro  coppor  ropkKOobk  Hp». 

V  Cord  tfroin  roRof. 

V  An  Iron  for  ovory  porpoto. 

V  Choko  of  Krow*in  or  plog-in  Hpt. 

V  Avoiloblo  in  tfondord  vobogot. 

V  Armor  Clod  ^ps  ovoiloblo  for  oN  lizot 

of  Irora^  lost  3*10  fimot  longor  on  prodvcHon  soidoring 


A  Roxiblo  skioJd  Ikot  inugly  nft  oil 
minioluro  fubts  bocouio  If  compon* 
tofot  for  oil  Yoriofioni  In  tub#  dl* 
montiont.  Mlnl-Skioldt  oro  modo 
for  both  and  16%  bulb  fuboi. 
S«nd  lor  cofolog  sktof. 


SIND  for  tote  New  Miplul  foMor  on  Stunlty  Noctric 
tuKurtm  IroM  ond  Armor  Ood  Tiou*  eiii  ^ 


COMPANY 

INCOKPOIIATIO 


STANIIY  TOOLS*  NiW  BRITAIN*  CONN. 
TNi  TOOL  BOX  OP  THi  WORLD 


STANLEY 


features 


WITH  THE 


aerohead  pick-up 


Avrohood  Pickup  it  tuitoblo  for  twbtemc 
and  tuportonk  tpood  mooturtmontt.  It 
focot  tho  oirttroom  idooily  tompling 
total  ond  ttatk  prttturot  transmittod 
through  tho  twivtihood  with  Utt  them 
1%  orror.  Mooturot  pitch  ond  yaw  ongle 
with  0.2*  occurocy  to  rong*  of  ±20*. 

Hot  tmoll  tizo,  high  natural  froguoncy 
ond  potantiomotric  ongte  output  0  to  5 
volft  DC.  Alto  ovoilobi*  without  pitot 
itotic  tub*. 


Mode  to  meet  your 
specifications  .  . . 
for  gold  content, 
diameter  and 
other  requirements. 


POT  dofoift  on  thft  ond  othor  tntfrumonft 
writ*;  G.  M.  GIANNINI  A  CO.*  INC. 
PASADfNA  1.  CALIFORNIA 


Write  for  defoiis  ortd 
lift  of  produefi 


giaimiiii 


SIGMUND  COHN  CORP  44  Gold  Sirool.  Now  York  7 
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NIWS  OF  THE  INDUSTRY 


(coNtiRytd) 


to  kill 

torsional  vibration 

you  must 

first  measure  it 


The  Consolidated  9*102  Torsiograph  accu¬ 
rately  measures  frequency  and  amplitude 
over  a  vibration  range  of  10  to  1000  cycles- 
per-second. 


Torsional  vibration — the  alternating  instantaneous 
variations  from  uniform  rotational  shaft  speed — seri¬ 
ously  affects  the  efficiency  -and  life  of  any  machine 
having  high-speed  rotating  parts.  To  eliminate  these 
destructive  forces,  their  frequency  and 
amplitude  must  first  be  measured  accu¬ 
rately. 

Consolidated’s  9-102  Torsiograph  pro¬ 
vides  these  answers  when  attached  by 
means  of  its  locking  collect  to  the  shaft 
under  test.  When  the  shaft  deviates  from  cec  5-iu 

,  ,  .  ,  lECOIOINC 

Its  average  speed,  the  Torsiograph  gener¬ 
ates  a  minute  current  proportional  to  the  instantane¬ 
ous  velocity  of  the  deviation. 

Measurement  of  the  torsional  vibration 
may  then  be  made  by  running  the  output 
voltage  of  the  Torsiograph  through  a  vi¬ 
bration  meter  such  as  Consolidated's  direct 
reading  type  1-1  lOB.  For  study  of  the 
wave  form  of  the  vibration,  the  output 
voltage  may  be  fed  into  an  oscilloscope  or 
recording  oscillograph  such  as  Consolidated's  5-114. 

Consolidated 

TORSIOGRAPH 

thd  9'I02  Tonio/iraph's  initrnul  damping  pro* 
tiuoni,  high  lintarity  rttponm,  irmperdthft  rsmge 
and  rugged  stainJen  steel  comurtniiom  art  tom^ 
pieteh  detcrihed  in  BNtletin  CEC  /50J-Xi.  Atsih 
ahit  on  request. 

CONSOLIDATED  ENGINEERING 

Corporation 

Atulytical  Instruments  win  for  Science  and  Industry 
300  fio.  Sierra  Madre  Villa  Pasadena  8,  Califorma 


and  IjfuidKpeaker  Cabinets,  by  J.  Markell 
of  New  Horisons  Furniture,  Inc. 

New  Amplifler  Deslfn,  by  H.  I.  Keroes 
of  Aero  l^(MUCt8  Co.,  Philadelphia,  Pa. 

Industrial  Sound  Systems,  by  H.  S. 
Morris  of  Altec  Lansing  Corp. 

Transistors  in  Audio  Use,  by  a  member 
I  of  the  staff  of  Bell  Telephone  Laboratorle.'^. 

;  Magnetic  AmplifierM  for  Audio  Applies- 
.  tions,  by  a  member  of  the  staff  of  Bu 
Ships,  U.  S.  Navy. 

BUSINESS  NEWS 

I  Elkctronic  Devices,  Inc.,  Brook¬ 
lyn,  N.  Y.,  has  purchased  Precision 
I  Rectifier  Corp.  which  will  be  oper- 
:  ated  as  the  Precision  Rectifier  Di¬ 
vision  of  Electronic  Devices.  This 
division  will  produce  long-life  sele¬ 
nium  rectifiers  for  all  civilian  and 
'  military  applications,  with  a  mini- 
I  mum  guarantee  of  1,000  hours. 

I  Westinghouse  Electric  Corp.  is 
I  completing  its  400,000-sq  ft  Tele- 
:  Vision-Radio  Division  plant  near 
'  New  Brun.swick,  N.  J.  The  new 
I  plant  will  be  used  temporarily  for 
i  electronic  defense  production. 

i  Acro  Products  Co.,  transformer 
,  manufacturers,  recently  moved  to 
j  the  newly  acquired  Acro  Building. 

369  Shurs  Lane,  Roxborough,  Phil- 
.  adelphia  28,  Pa. 

Aviation  Engineering  Corp., 
manufacturers  of  electronically 
operated  aircraft  fuel  gaging  sys¬ 
tems,  has  doubled  its  floor  area  by 
the  addition  of  a  new  building  to  its- 
present  plant  in  Woodside,  N.  Y. 

The  North  American  Philips  Co., 
Inc.,  recently  purchased  the  capital 
stock  of  The  A.  W.  Haydon  Co.. 
Waterbury,  Conn.,  manufacturers 
of  timing  motors  and  electric  con¬ 
trols  for  aircraft  and  electronic 
devices. 

Sierra  Electric  and  Mfg.  Co.,  Los 
Angeles,  Calif.,  recently  purchased 
the  McDonald  Mfg.  Co.  to  expand 
its  line  of  wiring  devices  and  en¬ 
gage  in  the  design,  development  and 
manufacture  of  electronic  equip¬ 
ment  and  systems. 

PERSONNEL 

Howard  Rowland,  chief  electrical 
engineer  for  the  past  five  years,  is 
now  chief  research  engineer  of  The 
Workshop  Associates,  Division  of 
The  Gabriel  Co.,  Needham  Heights, 
Mass.  In  his  new  capacity  he  will 
direct  a  selected  group  of  engineers 
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It’s  great 
to  make  the 
grade  at 


li  tj|H 


ARE  USED  IN  HIGH  VOLTAGE 
"HIPOT"  COUPLERS 

S.S.White  rcsisiort  are  connected  in  series 
to  permit  a  current  flow  to  ground,  when 
the  "Hipot”  Coupler  is  usra  to  measure 
or  to  synchronize  voltage  of  high  voltage 
lines. 

Caiudian  Line  Materials.  Ltd. — maker 
of  "Hipot”  Couplers  and  other  transmis¬ 
sion,  distribution  and  lighting  equipment 
says — "We  have  always  found  S.S. White 
resistors  of  the  highest  quality".  This 
checks  with  the  experience  of  the  many 
other  producers  of  elearical  and  elec¬ 
tronic  equipment  who  use  S.S. White  re¬ 
sistors. 


A  Boeing  engineer  is  .Somchodt  !  He’s 
nicasiircd  up  to  the  high  standards  of 
an  F.ngintx’ring  Division  that’s  been 
growing  steadily  for  35  years. 

If  you  qualify,  there’s  a  stable  career  { 
opiwrtiinity  for  you  here.  You’ll  work 
on  such  challenging  programs  as  the 
B-47  and  B-52  jet  bombers,  guided 
missiles  and  other  revolutionary  devel¬ 
opments.  You’ll  find  here  the  finest 
research  facilities  in  the  industry. 


WRIT!  FOR  lULLETIN  4*M 

Ic  givtt  dccaiU  of  S.S. White  Retiwon 
iocludiog  cocietnictioo,  charaaerie* 
det,  dimendoiu,  etc.  Copy  with  price 
liac  on  request. 


S.S.WHITE  RESlSTOftS 
arc  of  particular  interest  to  all  «ho 
need  resistors  with  low  moist  hrtl 
and  good  ttmkility  in  all  climates. 

HIGH  VALUE  RANGE 
10  to  10,000,000  Megohms 

STANDARD  RANGE 
1000  Ohms  to  9  Megohms 


a.  10  iMt  40Hi  SL 
~NIW  YORK  M,  N.  Y. 


WESTERN  DISTRICT  OFFICE:  TimM  RulMinf  Long  iMck,  Calif. 
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TEMPER/ITURE 

contrca  costs  . . . 


Now  you  con  forgot  tomgoroturo 
control.  Just  tpocify  Standard's 
Typo  20  Crystal  Unit  for  your 
products. 

In  addition  to  lowering  power 
roquiromontf  and  weight,  it  in- 
croatot  compoctnost,  durability 
and  dopondability.  Typo  20  moots 
all  Governmont  tpocificationt,  too. 

Difcovor  how  the  Standard  Typo 
20  can  cut  costs  and  increase  soles 
for  you.  A  letter  will  bring  Engi- 
neering  doto  and  complete  details 
by  return  moil. 


StcLadci^xd 

COMPANY 

CARLISLE,  PENNSYLVANIA 


There  are  excellent  openings  for 
experienced  and  junior  aeronau¬ 
tical,  mechanical,  electrical,  elec¬ 
tronics,  civil,  acoustical  and 
weights  engineers  for  design  and 
research;  for  servo-mechanism  - 
designers  and  analysts;  and  for 
physicists  and  mathematicians 
with  advanced  degrees. 

Openings  arc  available  at  both  Seattle 
and  Wichita.  Your  choice  of  location 
—  Pacific  Northwest  or  the  Midwest. 
You’ll  enjoy  good  salaries  that  grow 
with  you.  and  Boeing  provides  a  mov¬ 
ing  and  travel  expense  allowance. 

You’ll  be  proud  to  say,  “I’m  a 
Boeing  engineer!’’ 

warn  todat  to  thi  adouss  mlow 

OR  USI  THt  CONVINIINT  COUPON 


JOHN  C.  SANDERS,  am  Eapma-Nnaml 

DEPT.  FF-II 

BsshR  Abitan  Crnwr.  teM*  14.  tak 

EnqifiMrifbq  eppertunltl««  louinq  inturttt 
m#.  RImm  MAd  m«  fvrtHur  {f»furm«tlofi. 


j  NEWS  OF  THE  INDUSTRY  (coaHaMd) 

I  in  the  investigation  of  new  products 
1  and  advanced  research  into  antenna 
i  problems. 

:  Charles  B.  Jolliffe  has  been 
:  elected  to  the  newly  created  position 
of  vice-president  and  technical  di- 
I  rector  of  Radio  Corp.  of  America. 

I  E.  W.  Engstrom  will  replace  him 
I  as  vice-president  in  charge  of  RCA 
Laboratories  Division. 

I  William  M.  Nave,  superintendent 
'  of  metal  tube  production  at  GE’s 
I  Owensboro  plant  since  1950,  has 
i  been  appointed  works  manager  for 
the  General  Electric  Company’s  new 
I  electronic  tube  plant  under  con- 
I  .struction  near  Anniston,  Ala.  He 
I  will  direct  more  than  2,000  workers 
'  in  the  production  of  miniature  re- 
;  ceiving  tubes  at  the  new  $6,000,000 
i  plant. 

James  M.  Valentine,  formerly 
television  engineering  manager  of 
the  American  Broadcasting  Com¬ 
pany’s  Central  Division,  has  been 
appointed  an  assistant  division 
head  in  charge  of  television  field 
engineering  at  Federal  Telecom¬ 
munication  Laboratories,  Inc.,  Nut- 
ley,  N.  J.,  research  and  development 
asscx'iate  of  the  IT&T  Corp. 


I.  M.  Valantin*  A.  M.  PUhlUno 


Albert  M.  Pichitino,  formerly 
chief.  Electronics  Section,  Labora- 
!  tories  for  Research  &  Development 
of  Franklin  Institute,  was  recently 
named  chief  engineer  of  E.  F. 
Johnson  Co.,  Waseca,  Minn. 


Bernard  Hecht,  recently  with 
RCA  Victor,  and  previously  with 
the  International  Resistance  Co., 
has  joined  Starrett  Television 
Corp.,  New  York,  N.  Y.,  as  general 
manager  to  direct  and  coordinate 
all  phases  of  management  of  that 
concern  with  special  emphasis  on 
quality  control  for  government 
operations. 
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PRIME  and  SUB-CONTRACTORS  are 
invited  to  write. 

Our  new,  self-contained  plant,  com¬ 
plete  with  metal-working  and  tool¬ 
making  facilities,  is  available. 


GENERAL  TRANSFORMER  COMPANY 

serving  induifry  since  1928 

18240  Harwood  Avenue,  Homewood,  Illinois 

(Suburb  of  Chicago) 


For 

JAN-T-27 
or 

MIL-T-27 
Requirements 


Our  2  3  \ejrs'  experience  iu 
truusjornier  tnaiiujacturiug  is  \oi/r 
assurance  of  ciuality. 

Our  highl\  competent  engineering 
staff  and  modern  com  eyorjzed 
assembly  plant  prot  ide  efficient 
design  and  prompt  delii  ery  of 
hermeticall i  -sealed  transformers. 

\\  "e  suggest  that  "GTC"  is 
uo^th^  of  your  consideration 
when  you  require  transformers 
to  meet  military  specifications. 


i*f  1  w.  lafatctte 


K  NDS 


WASHERS 


ALL 


WASHER  SPECIALISTS  for  nearly 
half-a-century.  Dies  in  stock  will 
produce  most  sixes.  Big  runs  made 
with  automatic  presses.  An  econom- 
icaL  accurate,  and  highly  reliable 
source  for  wa^rs,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD'S  CATALOG  ON  FILE; 
write  for  it. 


••NOU 

anaisNa 

loot 

saacm 

SMIN«  TnMiON 

SOUAMNOU 

naatooi 

TMatSST 


VACUUM  TIGHT 


GLASS-TO-METAL 


HERMETIC  SEALS 


DARD  AND 
HEAVY  DUTY 

INVERTERS 


SPECIAL  DESIGNS 


AND  ALL  STANDARD  TYPES 


write  or  call  for  full  information 

SCIENTIFIC  ELECTRONIC  LABORATORIES,  INC. 


966  Bergen  St. 


Tat:  ■laelow  t-ASSl 


Newark  S,  N.  J. 


6mnuleei  BETIIR  PEBIOKMANCE-GREAT  DVRABIUTY 
for  FASTER  PUMPING  aad  LARGER  CAPACIIIf 

NO  OTHER  TtCIIM  POMP  pmMK  tU  THEK  (UTItES: 


HIGH  CAPACITY 


5  cubic  ft«t  per  miiiyte 
(140  lifers  per  minyfe) 


GUARANTEED  VACUUM 

0.0001  mm  H9  or  0.1  microni 


QUIET  OPERATION 
VISIBLE  OIL  LEVEL 


COMPACT  DESIGN 


OveroM  dimension  for  pomp  ond 
motor  ISVi"  hipb  ond  11"  widt 
X  10H"  long 


Tbit  now  two-$tope  Doo-Sool  pvmp 
it  coottruefed  with  the  tome  core 
ond  precition  ot  itt  fore>runnert 
in  the  Diio-Seol  line.  The  ex¬ 
tremely  quiet  operotion,  to  much 
opprecioted  in  the  other  models,  it 
olto  chorocterittic  of  this  unit. 

A  positive  oil  teol  prevents  the  oil 
from  bocktng  into  the  exhoust  line. 
Oil  moy  he  chonged  in  0  few 
minutes  due  to  the  conveniently 
locoted  oil  droin. 


o  sup- 


I402B.  OUO-SEAL  PUMP.  MOTOR- 
DRIVEN.  A  No.  1402  Pump 
mountod  on  0  hose  wilh  o  H.P. 
115-volt  A.C.  motor.  Complete 
with  pulleys,  belt,  and  cord. 

Eoch  $250  00 
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NEW  BOOKS 

(Cofitiimtd  fTMii  pe9t  152) 


1 


eating  a  relay  by  a  zig-zag  and  a 
CR2  without  any  indication  of  what 
the  contacts  do.  Thus  in  this  first 
diagram  there  is  no  way  to  tell  what 
relay  CR  does  except  by  inference 
that  it  handles  the  welding  current 
and  that  Tube  1  (not  ITube)  turns 
the  weld  on  and  Tube  2  (not  2Tube) 
turns  the  thing  off. 

These  comments  are  not  meant 
as  criticisms,  but  only  to  warn  the 
electronic-trained  engineer  that  he 
cannot  pick  up  this  book  and  find 
out  without  effort  exactly  how  weld¬ 
ing  timers  and  motor  controllers 
work.  He  will  have  to  adjust  him¬ 
self  mentally  a  bit  here  and  there 
to  get  into  the  swing  of  things.  The 
operator  and  maintenance  man,  for 
example,  would  know  that  relay  CR 
handles  the  welding  current.  He 
would  not  need  to  be  told  so  by 
the  author. — K.H. 

j  Ultrasonics 

I  P.  ViGOUREUX,  Royal  Saval  Seientifie 
Service.  John  Wiley  Sons,  New 
I  York,  1951,  163  pages,  $5.00. 

Written  as  a  resume  of  the  ad¬ 
vances  in  the  techniques  and  appli¬ 
cations  of  superaudible  vibrations 
since  Bergmann  published  his  work 
on  ultrasonics,  this  small  volume 
I  constitutes  a  concise  introduction  to 
'  the  subject  and  a  guide  to  the  liter¬ 
ature  of  the  past  decade. 

The  material  in  the  six  chapters 
of  the  book  can  be  grouped  into 
three  classifications:  theory,  in¬ 
strumentation,  a  .  effects.  Chapter 
III,  Propagation,  presents  the  wave 
equations  and  phenomena  associ¬ 
ated  with  ultrasonic  propagation. 
Other  theoretical  considerations  are 
introduced  throughout  the  book  as 
the  subject  warrants.  Chapter  II, 
Generation,  and  Chapter  IV,  Obser¬ 
vation,  describe  the  laboratory  in¬ 
struments  used  in  ultrasonic  ex¬ 
periments.  Chapters  V  and  VI, 
Ga.sses  and  Liquids  respectively, 
describe  the  phenomena  observed 
when  ultrasonic  waves  pass  through 
fluids.  The  physical  properties  of 
1  fluids  can  be  determined  from  such 
observations. 

As  the  author  points  out  in  the 
introductory  chapter,  the  book  has 
been  written  to  bridge  the  gap  since 
Bergmann’s  now-standard,;, .’work 
,  was  published  and  the  present  time, 
j  During  the  intervening  decade  the 
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up  to 


17  capacitors 
per  minute 


PtKE 

*690*» 

F.O.I.  CINCINNAn 


with  the  New 
CAPACITANCE  COMPARATOR 


Any  type  of  condenser. . .  paper, 
mica,  oil  filled,  ceramic  or  elec¬ 
trolytic  .  .  .  can  be  graded  on  the 
PC-4  at  rates  up  to  8000  per  day 
by  an  unskilled  operator.  Working 
to  an  accuracy  of  0.2%,  the  PC-4 
is  a  companion  production  in¬ 
strument  to  the  famous  PR-5 
Automatic  Resistance  Comparator. 
Leading  manufacturers  have  found 
it  an  indispensible  tool  in  the  fight 
for  higher  quality  and  lower  pro¬ 
duction  costs.  Easy  operation  re¬ 
duces  inspection  time  to  an  ab¬ 
solute  minimum. 

Completely  self-contained,  the 
PC-4  requires  no  outside  attach¬ 


ments  other  than  the  Standard 
Capacitor  against  which  the  un¬ 
knowns  are  to  be  checked.  Oper¬ 
ates  on  110  Volt — 60  cycle  AC. 
Range:  10  mmfd  to  1000  mfd. 
Size:  18'  X  12'  x  12'.  Weight: 
approximately  35  lbs.  For  com¬ 
plete  details,  write  for  Catalog 
Sheer  11-E. 

INSTRUMENT  LABORATORY  INC. 

1125  Bonk  Slr**t  •  CinckwaH  14,  OMo 
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Current’s  Fauorite  Conductor " 

Provides  Versatile  Quality  for  Mobile  Communication! 


Yeor  offer  year,  hundreds  of  thousands  of  feet  of 
shielded  connecting  cables  -bearing  the  famous 
"Current's  Favorite  Conductor"  trademark,'  find 
their  woy  into  the  nation's  best  mobile  radio  and 
telephone  communication  systems. 

Pholo  builds  shielded  cables  that  ore  os  versofile 
os  the  systems  they  connect  .  .  .  whatever  the  pur¬ 
pose,  you  couldn't  find  o  better  quality  answer. 
Next  time  specifications  coll  for  shielded  communi¬ 
cation  coble,  coll  for  PHALO  and  be  certain! 


SPECIALTY  battery  COMPANY 


This  Audio  Osciliator  Was  Designed 
With  A  Thermometer  in  Mimi^ 


Simplify  Your  Wiring  With 

KULKA  TERMINAL  BLOCKS 

E/iniinot«  SptteUtg  •  Stop  Lmakg  and 
ShortM  •  IncrooM  /nsuiotioa 


EI-Tronic$"Temp«rature  De¬ 
sign"  minimizes  thermal 
drift,  while  an  electronically 
regulated  power  supply  as¬ 
sures  stable  operation.  No 
electrolytic  capacitors  ore 
used.  Clean  lines  make  this 
superb  instrument  "fit  in"  for 
any  laboratory — by  mount¬ 
ing  in  a  relay  rack  or  toble 
cabinet. 


Blocks  ol  hlqh  IsnsUo  strangth  Boko- 
llto  (or  othor  plcuttct  to  goT't  tpoc.) 
and  com*  In  4  slsos — wllli  1  to  23 
torminols.  Screws  and  solder  lugs 
ol  nickeled  brass.  Lugs  In  several 
•tries,  also  eyeletted  to  block. 
Marker  strips  come  plain  or  printed, 
or  blocks  con  be  engraved. 


SPECIFICATIONS 


•  FKEQtttNCY  COVUACf ;  •  FREQUENCY  RESFONSE 


e  FREQUENCY  DtAL:  * 

dlMMtar.  tftrwct 

foMtng.  earnlor  drlww.  •  MIFT: 

e  OUTPUT  VOLTAGE: 


CALIBRATION 

ACCURACY: 

ISk  SmS 


e  HUM  LEVa: 


VYrite  For  Froo  Catelof 
2649  N.  HOWARD  STREH 
Philadelphia  33,  Pa. 


Write  for  New 
FREE  CATALOG 

Here  are  complete 
descriptions  of  78 
Lab-Bilt  Batteries  of 
industrial  and  hard- 
B  to-get  types.  Spec* 

■  ificotion  Sheet  en* 

■  ables  you  to  order 
W  batteries  especially 
f  designed  to  your 

own  requirements. 
No  order  is  too 

Ismail.  Specialty 
makes  and  ships 
FRESH  Lab-Bilt  Bat- 
teries  without  delay. 
Get  this  new  cota* 
>10  log  today. 


Braided  AsMmbly 


Laboratories,  experimental  and  testing  departments  no 
longer  need  several  motors  for  supplying  different 
speeds;  nor  are  complicated  gear  or  other  drives  required. 

Elinco  can  supply  multiple-speed  motors  with  which  change 
of  speed  is  practically  instantaneous  at  the  flick  of  a  switch; 
instantly  reversible,  too,  even  from  forward  at  .one  speed  to 
reverse  at  a  different  speed. 


DESIGNERS  AND 
MANUFACTURERS  OF 


Now,  one  unit  can  do  the  job  of  five  .  .  .  saving  in  original 
equipment  investment  and  changeover  time.  Especially  de¬ 
signed  for  experimental,  servo,  electronic  power  and  audio 
mechanisms,  as  well  as  for  general  laboratory  use. 


I  IS  VoH  60  Cycle  SiRgle-Phas* 


MMltipl**SpMd  Motors 


r 

MOTM 

ftTfii 

MOM. 

RATING 

RVll 

LOAD 

POWER 

INPUT 

START 

TOROUf 

INOHU. 

PUU-IN 

TORQUi 

^NCHLI 

PUU- 

OUT 

TOR9UI 

INOHLS. 

TALUS 

MPf. 

GH-371 
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I/IOO 

59 
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5 

1800 

1/60 

77 

.70 

1.00 

1.05 

5 

IS^ 

3600 

1/40 

123 

.50 

.90 

.90 

8 

GGH-492* 

900 

1/50 

125 

1.70 

1.50 

1.60 

10 

1800 

1/30 

174 

1.35 

2.00 

2.30 

10 

1  SeaW 

3600 

1/20 
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.90 

1.50 

1.90 

16 
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1/200 

64 

.50 

.65 

.65 
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GGH-449 

900 

I/IOO 

59 

.95 

.86 

.90 

5 

1200 

1/75 

61 

.70 

1.25 

1.35 

6 

ISgM^ 

1800 

1/60 

77 

.70 

1.00 

1.05 

5 

3600 

1/40 

123 

.50 

.90 

.90 

8 

‘This  aielw  mast  ba  aattrnally  coaled  if  used  for  coa- 
llaaaaa  daty. 

Medals  GH  ]7I  ead  CGH  449  ovoilebla  with  ar  wilbeat 
caaftel  baa;  Medal  GGH  492  awtar  aaly. 


When  ardarlno  ar  raqaaotiao  InfaraiaHan  an  athar 
madaK  •  datnilad  dascriptian  ef  year  raqalra* 
manta  win  assist  ns  In  sanding  prapar  infarmatien 
prampHy. 


ELECTRIC  INDICATOR  CO. 

CAMP  AVENUE  SPRINGDALE,  CONN. 


GOVERNORCONTROLIED 

SELF-SYNCHRONOUS 

drag  cup 

DC  &  AC  TACHOMETER 
SHUNT 


COMPOUND 
PERMANENT  MAGNET 
SPLIT-FIELD 
separately  EXCITED 
UNIVERSAL 
INDUCTION 


RELUCTANCE 
HYSTERESIS 
DC  &  AC  SERVO 
REELMOTORS 
TOTALLY  ENCLOSED 
AC  DYNAMICALLY  BRAKED 
STABILIZED  HYSTERESIS 


MOTORS  AND 
GENERATORS 


NEW  tOOKS  (cestinasd) 

interest  in  ultrasonics  has  greatly 
expanded ;  techniques  have  been  im¬ 
proved  and  new  knowledge  gained. 
This  book  presents  these  advances 
against  a  scientific  background ;  an 
extensive  bibliography  comple¬ 
ments  this  treatment.  Although 
the  spectacular  industrial  and  mili¬ 
tary  applications  may  take  our  at¬ 
tention,  the  fundamentals  pre¬ 
sented  in  this  book  deserve  our 
consideration.  —  F.  H.  Rockett, 
Airborne  Instruments  Laboratory, 
Mineola,  New  York. 


Waveguide  Handbook 

Edited  by  N.  Marcuvitz.  Radiation 
Laboratory  Series,  MeGraxv-Hill  Book 
Co.,  1951,  17.50. 

Microwave  engineers  who  have 
been  waiting  for  this  volume  for 
the  past  six  years  will  not  be  dis¬ 
appointed.  Before  the  publication 
of  this  first  handbook,  design  of 
many  waveguide  components  could 
often  be  classified  as  either  semi- 
empirical  or  belonging  to  the  realm 
of  higher  mathematics.  Waveguide 
techniques  are  now  brought  within 
the  range  of  the  average  engineer 
who  is  not  familiar  with  boundary 
problems. 

This  handbook  represents  a  gi¬ 
gantic  step  in  the  direction  of  sup¬ 
plying  essential  information  to  the 
designers  in  a  large  number  of  im¬ 
portant  cases.  No  one  should,  of 
course,  expect  to  find  all  problems 
of  importance  already  solved  nor 
all  the  data  always  presented  in  a 
form  ejisy  to  assimilate.  The  state 
of  the  art  is  such  that  three  chap¬ 
ters  and  about  40  percent  of  the 
text  need  to  be  devoted  to  basic  the¬ 
oretical  concepts.  It  is  very  prob¬ 
able  therefore  that  this  handbook 
will  be  followed  by  more  handbooks 
which  will  put  more  emphasis  on 
the  practical  and  design  side  of  the 
problem.  It  can  be  stated  without 
doubt,  however,  that  the  informa¬ 
tion  made  available  in  this  volume 
covers  almost  all  the  conventional 
microwave  circuits  and  a  good  per¬ 
centage  of  the  unconventional  ones. 

Unfortunately  the  number  of 
problems  which  present  themselves 
in  the  study  of  waveguide  circuitr>’ 
is  very  large.  Consider  for  instance 
the  titles  and  the  organization  of 


316 


Nmtmbn,  1951  —  ELECTRONICS 


iO  CUBIC  FOOT 
PORTABLE  ELECTRIC  OVEN 


C 


THE  GAMEWELL  COMPANY 


NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


SHIELDING 

PROBLEMS 


effectively  and  economically  solved  with 


METEX 


electronic  “Weather  Strips' 


I  JPW  llh  ■  W. 

riii9  typt  ■  .  fiv*  tilts  clMrttd  beltw. 

GomtwtII  Pottntiomettrt  crt  prtcititP 
ttmtfitAtt  m  cvtry  rtsptct.  Hitv  fMtiKt  dost 
limitt  in  eltctricol  cl»«r«cttmtict  «Ad  Mt- 
cHoNkol  coAstmctioii,  Itw  tkctncal  aoim.  tow 
terqiM,  and  tong  lift.  AN  typts  optratt  wt 
— 55*C.  to  -l-55*C..  W%  rttotivt  koMidity  mt 
oltitvdtt  up  to  $0,000  ft.  Non-tioMr  wiod- 
inps  ort  ovoitabit. 


CONDENSED  SPECIFICATIONS  RL.tTt  RUfTO  RL-tTI  RL-tTS 

DitmcUt  (in.)  S  3  E  1H 

Rttins  (walls)  IE  6  3  E 

Torquo.  max.  (ot.  in.)  1  1  1  H 

Waifhl(ox)  IS  6  3  E 

Mounlinf  3  holts  ^*dttp  3E  fO-3E  fO-3E  #6-3E 

Moonlinp  cireic  diam  (in.)  3.S50  1.750  1  E50  1.000 

Max.  rtiifUnct  (ohms)  ^  10*.i  500,000  E7S,000  160,000  105.000 

Min.  rcsisUnct  (ohms)  ±  10*c .  460  E50  150  105 

Max.  ysahil  anfU  (d^.)  35t^'y  356±li  354d:H  35E:^H 

Max  resolution  (*'! )  0.05  0.08  0.15  O.E 

Min.  resolution  (*  t).  .  0.01  0.015  0.0E5  0.04 

Linearitv  (%) .  dK).10  ±0.10  i0.l5  dtO.ES 

Standard  Shall:  sinfle  end,  H  *  txlension*;  specify  if  otherwise. 

Double  ended  shaft  special;  specify  diameter  and  lenftfi. 

MuKipIt  sections  can  be  stoscd;  add  H*  to  the  overall  lenpth  for  each  additional  section 

Terminals  will  be  positioned  on  the  circumferersce  as  required  for  taps  and  winding  anpit 

Expected  life  of  all  types  over  1,000,000  cydes. 


Model  PL-1  *92  *® 


Removobte  Shelves.  Adiustable  Temperature 
Control  to  22S*F. 

FOR  PREHEATING— DRYING 
—BAKING 

•  An  individual  oven  for  each  operator 

•  Eliminates  handling  and  hauling 

•  Con  be  operated  in  groups  or  bonks 

•  Costs  less  thon  St  per  hour  to  operate 

•  Plugs  into  any  110  V  outlet — no  special 
wiring  required 

•  Holds  ®— 2"  X  12"  X  23"  drying  pons 
(extra) 

Standard  Modalt  S79.S0  and  Up 
— ttmparaturas  ta  1000°  F. 
WRITt—WIIU—ORDtlt  TODAY 

GRIEVE-HENDRY  CO.,  Inc. 

1«50  W.  Hodden  St.  Ckkoge  22,  III. 


FOK  COMPLlTt  DtTAILS  SIND  fOD  tULLlTIN  f-U-A 


■  ELECTRONICALLY  REGULATED 

[laboratory 

'power  supplies 


Resilient . . .  Conductive . . .  Compressible . . .  Cohesive 

From  closures  for  cabinets  to  (ras-  tivity  and  resiliency  which  makes 
kets  for  waveguide  couplings,  them  so  effective  and  economical 
Metex  Electronic  Shielding  as-  for  shielding. 

Bures  lasting  metal-to-metal  con¬ 
tact  to  prevent  leakage,  without  For  a  more  detailed  picture  of  the 

the  need  for  costly  machining  to  scope  of  utility  of  Metex  Elec- 

aecure  precise  surface-to-surface  tronie  Products,  write  for  free 

contacts.  Metal  wire  —  knitted,  copy  of  “Metex  Electronic 

not  woven  or  braided  —  gives  Weather  Strips.”  Or  outline  your 

Metex  Electronic  Strips  and  Gas-  specific  shielding  problem — it  will 

kets  that  combination  of  conduc-  receive  immediate  attention. 


INPUT:  105  to  125  VAC, 
50-60  cy 

OUTPUT  #1:  200  to  325 
Volts  DC  at  100  mo 
regulated 

OUTPUT  #2:  6.3  Volts 
AC  CT  at  3A  unregu¬ 
lated 

RIPPLE  OUTPUT:  Less 
than  10  millivolts  rms 

For  cpmptofp  Informoftoq  writ* 
fpr  twltotlq  I 


METAL  TEXTILE  CORPORATION 
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NEW  BOOKS 


the  last  five  chapters  of  the  book: 

The  fourth  chapter  deals  with 
two-terminal  structures,  namely 
those  which  have  only  an  input 
waveguide  and  either  terminate 
into  a  reactive  load  or  into  space. 
This  chapter  is  divided  into  two 
subchapters  comprimng  lines  term¬ 
inating  in  guides  beyond  cutoff  and 
lines  radiating  into  space.  The  last 
subchapter  for  instance  considers 
14  different  cases.  The  next  chap¬ 
ter,  No.  5,  considers  four-terminal 
structures  namely  those  which  have 
one  input  guide  and  an  output 
guide.  Thirty-five  different  cases 
are  considered  classified  as  follows : 
8  ca.ses  of  structures  with  zero 
thickness  like  windows,  disks  and 
I  apertures;  9  cases  of  structures 
I  with  finite  thickness  like  windows, 
posts,  spherical  dents  and  resonant 
:  rings;  6  cases  of  gratings  and  ar- 
I  rays  in  free  space;  finally  19  CEises 
i  of  asymmetric  structures  covering 
j  the  coupling  of  two  guides,  of  rec- 
I  tangular,  coaxial  Emd  circular 
I  shapes.  Corners,  bends  and  aper¬ 
ture  couplings  are  also  considered. 
In  the  sixth  chapter  six-terminal 
structures  are  considered  of  which 
;  T  and  Y  are  typical  examples.  Bi- 
]  furcation  of  coaxial  lines  is  also 
,  considered.  In  the  seventh  chapter 
eight-terminal  structures  are  con¬ 
sidered  which  include  both  hybrid 
junctions  and  aperture-coupled 
pairs  of  guides.  In  the  last  chapter 
i  composite  structures  are  examined 
S  including  guides  with  dielectric 
I  slabs  and  cylinders,  with  ridges  and 
I  resistive  strips  and  finally  with 
“non-radiating”  slits.  The  case  of 
thick  windows  already  discussed  on 
the  fifth  chapter  is  considered  again 
I  and  a  particular  E-plane  T  with  slit 
I  coupling  is  mentioned. 

I  The  information  given  in  the 
I  handbook  for  all  these  cases  in- 
1  eludes  the  equivalent  circuit  pa- 
j  rameters  with  the  corresponding 
:  formulas  and  in  some  cases  with 
j  diagrams.  Information  is  also  sup- 
I  plied  in  most  cases  as  to  the  ex¬ 
pected  accuracy  of  the  formulas 
given. 

I  From  this  summary  it  should  ap- 
i  pear  clear  that  the  scope  of  the 
volume  is  very  wide  and  that  the 
i  space  devoted  to  each  group  of 
problems  is  roughly  proportional  to 
their  practical  importance. 

Three  chapters  devoted  to  basic 
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ELECTRONIC  INSTRUMENTATION 

^  IMBORATORY  PRODU€riOM  UMEI 


DfCIMAL  COUNTINO  UNIT,  MODEL  700  is  a  direct  reading  electronic 
counter  capable  of  operating  at  speeds  up  to  30,000  counts  per  second. 
Digits  from  0  to  9  are  presented  on  illuminated  front  panel.  Electrical 
reset  to  zero.  Plug-in  octal  mounting  for  easy  interchugeability.  The 
counter  operates  on  input  pulse  of  100  volt  neg.  with  2  microsec.  max. 
rise  time.  Output  will  drive  following  unit  in  cascade.  Dimensions 
l%”x5"x5Vi".  Wt.  12  oz.  Other  models  to  a  million  counts  per  second. 


ELECTRONIC  COUNTER,  MODEL  10  was  developed  to  meet  the 
need  for  a  rugged  industrial  counter  operating  at  speeds  up 
to  6000  counts  per  minute.  Toul  count  is  displayed  on  the 
Decimal  Counting  Unit  and  the  mechanical  register  to  a  maxi-  -r  I  i 

mum  capacity  of  9,999,999.  Unit  may  be  operated  from  closing  '  i  ««»  |  I ; 

contacts,  photocell,  or  any  means  that  will  supply  a  positive  I  * 

potential  of  at  least  3  volts.  All  circuitry  moisture  and  fungus  I  . 

proofed.  Unit  is  available  in  a  variety  of  vapor-proof  and  •  D  2  - 

explosion-proof  housings  to  meet  individual  requirements.  v*~ 

Dimensions  6^/4”  x  7l/^"  x  6I/2".  Weight  approximately  6  lbs. 

PRESET  COUNTER  consists  of  a  series  of  scale-of-lU 
electronic  counting  units  each  in  parallel  with  a  10- 
position  push-button  switch.  This  instrument  accepts 
counts  in  the  conventional  manner  at  rates  up  to 
10,000  cps.  Any  number  from  0  to  maximum  capa¬ 
city  may  be  preset  merely  by  depressing  appropriate 
push-button  in  each  column.  Upon  reaching  the  pre¬ 
set  count,  the  unit  supplies  an  output  pulse  to  drive 
a  register,  close  a  gate,  divert  a  production  line  or  perform  any  other  desired  function. 
It  then  resets  to  0  and  recycles  automatically.  Available  in  any  desired  capacity. 

EVENTS  RER  UNIT  TIME  METER,  MODEL  S54  will  . 
automatically  count  and  display  the  number  of  events 
that  occur  during  a  precise  one  second  interval  at 
rates  up  to  100,000  events  per  second.  Accuracy  is  ± 
one  event.  Will  operate  either  manually,  or  .auto¬ 
matically  to  count  any  mechanical,  electrical,  or 
optical  occurrences,  regularly  or  randomly  spaced, 
that  can  be  converted  into  changing  voltages.  Instru¬ 
ment  counts  for  one  second  and  displays  the  results 
on  illuminated  five-digit  panel.  Will  recycle  continuously  on  automatic  operation. 
Convenient  test  switch  permits  2  second  self-check  of  entire  unit.  Dimensions  20%" 
X  101/2"  K  13".  Weight  approximately  68  lbs. 

TIME  INTERVAL  METER,  MODEL  SIO  provides  a 
direct  reading  of  elapsed  time  between  any  two 
events  in  the  range  of  0.000010  to  1.00000  sec¬ 
onds.  Accuracy  is  ±  10  microseconds.  Any  oc¬ 
currences  that  can  be  translated  into  changing 
voltages  may  be  so  timed.  Timing  may  be  started 
and  stopped  by  independent  voltages,  the  polar¬ 
ity  of  which  may  be  selected  by  means  of  toggle 
switches.  Sensitivity  control  permits  selection  of 
the  amplitude  of  surt  or  stop  voltages  at  optimum  level  for  elimination  of  interfer¬ 
ence.  Dimensions  20%"  x  lOVi"  x  15".  Weight  approximately  58  lbs. 

SINGLE  DOUBLE  PULSE  GENERATOR  MODEL  903  is  a  % 

general  purpttse  laboratory  instrument  that  supplies 
either  single  nr  paired  pulses  individually  variable  in 
amplitude,  width  and  polarity.  Pulse  spacing  is  contin¬ 
uously  variable  from  0  to  10  microseconds,  pulse  width 
from  O.IU  to  1.6  microseconds  and  pulse  amplitude 
from  200  volts  maximum  negative  and  50  volts  maxi¬ 
mum  positive  for  1000  ohm  load,  and  10  volts  maxi¬ 
mum  negative  and  50  volts  maximum  positive  for  50 
ohm  load.  Single  or  double  pulses  are  available  through  separate  panel  connectors. 
Repetition  rate  internally  controlled  1  to  1000  cps.  Push-button  control  single  cycle. 
External  signal  control  for  any  rate  up  to  1000  cps. 

These  are  basic  descriptions  of  representative  standard  instruments. 

A  variety  of  modifications,  both  standard  and  special,  are  available 
to  meet  specific  requirements.  For  complete  details  urite  Dep't.  E. 
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Dependable 


HEILAND  GALVANOMEnRS 


of  high  current  and  voltage  sensitivity  are  the  heart  of 
Heiland  recorders. 

Heiland  galvanometers  are  available  in  natural 
frequencies  ranging  from  32  cycles  per  second  to  4700 
cycles  per  second.  All  galvanometers  are  electtomag* 
netically  damped  with  exception  of  those  having  nat* 
ural  frequencies  above  450  cycles  per  second;  these  aM 
fluid  damped.  Permanent  magnet  assemblies  are  avail* 
able  for  mounting  2,  6,  and  1 2  Heiland  galvanometers. 

|.ac  For  further 

•  information  on 

Heiland 
Galvanometers, 
Multi-Channel 
Oscillograph 
Recorders  or 
Associate  equip- 
ment,  write 


igineering 


Job  Opportunity 


Like  to  work  with 
“tools”  like  these? 


You  can— at  Honeywell— if  you're 
a  graduate  mechanical  or  electrical 
engineer.  Because  right  now  we  have 
some  desirable  openings  in  our  Aero¬ 
nautical  Division- good,  interesting 
jobs  analyzing  the  performance  of 
controls  in  the  finest  lab  of  its  kind 
m  the  world.  Besides  the  “Arctic 
Room"  pictured,  there  is  a  high- 
humidity  chamber— and  a  dozen 
other  set-ups  for  subjecting  controls 
to  the  most  rugged  tests.  Work  is 
constantly  being  done  in  hydraulics, 
vibration,  servomechanisms,  fre¬ 
quency  response,  jet  engine  control 
and  many  other  fields.  So  if  you’re 
a  graduate  ME  or  EE  who  would 
like  a  really  ttUmsIint  job.  let  us 
hear  from  you.  Send  your  letter  to 
Mr.  H.  D.  Elverson.  Personnel  Dept. 
EL-3,  Minneapolis- Honeywell. 
Minneapolis  8,  Minnesota.  Give  full 
background.  Your  correspondence 
will  be  held  in  the  strictest  confi¬ 
dence,  of  course. 


^mtamuGitrmssf 
poiiM-smm  umm! 


iURSTIIN-APPlCtffl  CO. 
1012-14  McG««  St. 

City  6,  Mo. 

Send  your  1952  cofoiog  fo. 


Nome 


Honeywell 


Address 


State 
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Here^s  why  those  in  the  know 
-demand 


(continued) 


theoretical  concepts  precede  the  five 
chapters  which  form  the  real  hand¬ 
book  part  of  the  volume.  In  these 
chapters  a  concise  and  coherent 
description  is  given  of  the  problems 
involed  in  waveguide  circuits.  In 
the  first  chapter  fields  in  wave¬ 
guides  are  discussed  with  emphasis 
on  the  relationship  between  ordi¬ 
nary  transmission  line  theory  and 
propagation  of  each  mode.  Partic¬ 
ular  attention  should  be  paid  to 
Section  1.7  of  the  first  chapter  and 
to  the  diagrams  attached  to  it  be¬ 
cause  they  enable  the  application  to 
non-uniform  radial  waveguides  of 
techniques  similar  to  those  em¬ 
ployed  in  ordinary  transmission 
line  problems.  These  formulas  and 
curves  are  very  important  because 
parts  of  many  microwave  devices 
can  be  treated  as  sections  of  radial 
or  spherical,  and  therefore  non-un¬ 
form,  waveguides.  The  second 
chapter  gives  a  description  of  the 
most  important  modes  in  rectangu¬ 
lar  circular,  coaxial,  eliptical,  radial 
and  spherical  waveguides. 

The  third  chapter  is  perhaps  the 
most  important  for  a  clear  under¬ 
standing  of  the  equivalent  circuit 
representation  of  discontinuities 
and  should  be  read  with  care  by  any 
reader  interested  in  applying  the 
data  found  in  the  handbook  portion. 
This  statement  however  does  not 
apply  to  section  3.5  which  outlines 
the  procedures  employed  in  comput¬ 
ing  the  equivalent  diagrams  given 
in  the  last  five  chapters.  The  nature 
of  the  theoretical  procedures  is  such 
that,  in  the  brief  space  of  twenty- 
eight  pages,  it  is  impossible  to  com¬ 
pletely  explain  to  a  reader  not 
familiar  with  these  theories  the  de¬ 
tails  of  the  methods  of  calculation. 
In  this  section,  however,  the  expert 
reader  will  for  the  first  time  find  a 
coherent  and  unified,  although  too 
concise,  description  of  the  varia¬ 
tional,  integral-equation,  equivalent 
static,  transform  methods. 

Since  it  is  to  be  expected  that 
many  of  the  engineers  employing 
this  handbook  will  not  have  either 
the  time  or  the  patience  or  the  cul- 
I  tural  background  necessary  to  read 
I  all  of  the  theoretical  preliminaries 
I  included  in  the  first  three  chapters, 
a  concise  set  of  instructions  for  the 
use  of  formulas  should  have  been 
given  at  the  beginning  of  the  hand- 
I  book  chapters.  Some  practical  ex- 


Quarter  turn  rugged  Acme  thread 
for  quick,  easy  disconnect. 


Itemovabte  insert  barrel 
lor  bench  wiring. 


Pin  and  socket  contacts  are 
pracision-machinad  from  solid  bar  stock, 
elactroplated  with  silver  or  gold. 


Split  shell  makes  wiring  and 
inspactien  jobs  easier. 


FulHIoating  socket 
contacts  ralieve 
strain  on  contacts, 
provide  smoother 
operation. 


cal  research  and  widely  used  throughout  the 
electro-mechanical  and  electronic  instrument 
fields. 

The  design  and  construction  details  in  the 
Cannon  "K"  Series  are  typical  of  the  care 
Cannon  takes  in  producing  more  than  18,000 
precision,  multi<ontact  connectors  to  serve 
the  exacting  needs  of  industry. 

We  will  gladly  send  you  engineering  bul¬ 
letins  describing  each  of  the  many  basic 
types  of  Cannon  Plugs  if  you  will  briefly 
describe  your  applications. 


Recognition  of  Cannon's  36  years  of  sound 
engineering  and  fine,  uncompromising  con¬ 
struction  has  built  the  demand  for  Cannon 
Plugs.  Here  we  take  an  inside  look  at  the 
lightweight  Type  "K"  S>0*  connector,  fore¬ 
runner  of  the  Army-Navy  Series.  More  fea¬ 
tures  o£  the  "K"  were  incorporated  into  the 
"AN"  design  than  Iny  other  connector. 

Constantly  improved  over  the  years.  Type 
"K"  is  now  used  for  numerous  applications 
such  as  aircraft,  radio,  television,  sound, 
phone  recorders,  motion  pictures,  geophysi- 


Diagram  at  left  shows  how  the  four  positioos  of 
cable  entry  on  the  large  S>0*  "K"  endbelt  make 
the  wiring  iob  easier.  Smaller  Type  "K"  con¬ 
nectors  have  three  positions. 


Silica  l»5 

CQnnon  Electric  Company 
Los  Angoles  31 
California 


Type  *'K’'  tnd  '*RK’*  conneaors  arc  avail¬ 
able  in  7  shell  types  havinc  8  diameters. 
Inserts  have  more  than  190  contaa  ar- 
ransemencs.  Some  of  these  have  Coax* 
Twinaz  or  Thermocouple  contaas  as  stand¬ 
ard.  Intetral  cable  clamps  available  in  all 


Factories  in  Los  Angeles,  Toronto,  New 
Haven.  Representatives  in  principal 
cities.  Addicst  inquiries  to  Cannon 
Electric  Company,  Department.  K-120, 
P.  O.  Box  73.  Lmcoio  Heights  Statirm. 
Loa  Angeles  31,  California 


N«,tmb»r.  l9Sr  —  ELECTRONICS 


JUST  PLAIN 
RUGGED » 


with 

PERFORMANCE 

that  far 

EXCEEDS 

its 

SIZEtWEIOHT 


For  aircraft  or  other  confined  area  installa¬ 
tions  where  weight  and  size  are  critical.  Large 
cooling  capacity  —  precision  balanced  for 
smooth  operation  at  the  higher  frequencies. 

SPECIFICATIONS 

115  volts  AC  variable  frequency  •  320 — 1000 
cycles  •  1.4  amps.  •  1.5  mfd.  •  40  CFM 
minimum  at  O'  static  pressure  •  overall  dim. 
4H'x  4-13/64"  •  weight  25  oz.  •  Fungus 
proof  •  Silicon  impregnated. 

Other  models  available  for  greater  air  de¬ 
livery.  60  cycle,  400  cycle  variable  frequency. 


SOLENOIDS 

For  DC  CireuitB 


EASTERN  AIR  DEVICES 


,  INC. 


OFFICIALLY  APPROVED 

by  the  Nation's  Foremost 
ELECTRONIC  MANUFACTURERS! 


METAl  COMPANY 
87  Walktr  Si  N  r  i3,n  y 

Phon.  WAIkn  5  J569 
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Pickering  engineering 
service  is  available  far 
special  applications 
where  Pickering  stand¬ 
ard  Salenoids  do  not 
opply 


for  defoift  and  fiteratvre  address  Department  N 

PICKERING  &  Cn.,  INC. 

Manufacturers  of  world-famous 
electro-magnetic  phonograph 
cartridges  and  audio  equipment. 
Oceanside,  L.  I.,  New  York 
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amples  would  have  contributed  to 
the  popularity  of  the  volume.  For 
instance  in  the  handbook  section 
use  is  made  in  some  cases  of  the 
fact  that  the  characteristic  imped¬ 
ance  of  a  guide  cannot  be  defined  in 
a  unique  way  and  doubts  are  left  in 
the  minds  of  the  readers  as  to  the 
proper  way  of  applying  some  of  the 
formulas  given. 

It  is  unfortunate  that  the  author 
chose  to  limit  to  a  minimum  the 
papers  and  reports  to  which  he  re¬ 
ferred.  A  total  of  16  references 
are  given  in  the  whole  volume  and 
five  of  the.se  are  to  unpublished 
papers  by  the  author  or  his 
students.  It  is  also  somewhat  un¬ 
fortunate  that  obstacles  of  large 
thickness  be  dealt  with  in  two 
completely  different  sections  of  the 
volume. 

These  are  minor  blemishes  in  an 
otherwise  excellent  book  which 
j  should,  and  certainly  will  become  a 
I  standard  reference  in  the  hands  of 
'  the  steadily  increasing  number  of 
microwave  engineers. — E.  G.  Fubini 
Airborne  Instruments  Laboratory, 
Mineola,  .V.  T. 


must  "take”  this  torture,  before 
they  take  on  your  tough  jobs... 
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MININO,  PROCES.SI.NU,  AND  USES  OF 
INDIAN  MICA.  By  Cluind  Mull  Ral- 
garhla.  McGraw-Hill  Book  Co.,  New 
York,  1951,  388  pases,  88.00.  Oeolon^, 
methods  of  prospMtmB,  mining,  process¬ 
ing  and  marketing.  Includes  step-by-step 
operaUons  In  processing  various  grades 
of  mica,  charts  giving  world-wide  status 
of  mica  industry,  methods  of  using  maci- 
nite,  short  mica  and  ground  mica  for  in¬ 
sulators,  methods  of  conserving  mica,  and 
diseases  associated  with  mica  mining. 


MIL-T-27  transformers  are  really  rugged 

the  complete  line  that  meets  military  specifications 


ALTERNATING-CURRENT  ARMATURE 
WINDINGS.  Charles  S.  Siskind.  Asst. 
Prof,  of  B.  £..  Purdue  Univ.  McGraw-Hill 
Book  Co.,  New  York,  1951.  236  pages. 
$6.00.  Companion  volume  to  author's  ''Di¬ 
rect-current  Armature  Windings,"  giving 
planned  simplification  of  principle  and 
present-day  practices  for  single-phase  and 
polyphase  a-c  machinery  In  suitable  form 
for  classroom  use  in  electrical  courses  at 
trade,  vocational  and  engineering  schools. 


c»tCA<30  MIL-T-27  Transformers  win  their  spurs  in 
every  conceivable  "torture  chamber"  test.  Two 
hunclred  and  forty-seven  cycles  of  alternating  beat 
and  cold  for  over  2400  hours  fail  to  break  the  seal  or 
cause  failure  of  these  rugged  chicack)  units  expressly 
designed  for  military  and  special  applications. 
CHiCAOo’8  unique  bushing  design  and  construction, 
and  exclusive  process  of  bonding  steel  base  covers  in 
seamless  drawn-steel  cases  by  deep-seal  soldering — 
insure  perfect  sealing,  complete  dependability  ai^ 
continuous  service  under  the  most  adverse  conditions. 
Your  electronic  parts  distributor  can  supply  the  com¬ 
plete  range  of  Chicago  MIL-T-27  Transformers: 
Power,  Bias,  Filament.  Filter,  Audio.  These  stock 
transformo's  may  be  incorporated  in  your  equipment 
with  full  assurance  that  they  will  completely  meet  all 
MIL-T-27  specifications. 


BASIC  RADIO  COURSE  John  T.  Frye, 
frernsback  Library  Book  No.  44.  Radcraft 
Publications,  New  York,  1961,  175  pages. 
$2.25.  Nonmathematical  presentation  of 
principles  of  radio  receiver  circuits  and 
components. 


SEND  FOR  FREE  CATALOG 

Nova  rtw  M  datoBs  on  CHICAGO'S 
Maw  tiw  coaafiaj  aN 

MIL-T-27  uniH  oi  wal  ot  faaiovt 
Saolad-in-Staal  traniferaiart 
gaorad  to  today's  circwit  ragalra- 
laants.  Writa  for  your  fra#  copy  of 
this  voluobla  cotoleg  today,  or 
a  horn  your  distributor. 


A  ROMANCE  IN  Ul^SEARCH.  By  Alex¬ 
ander  McQueen.  The  Instruments  Pub. 
Co.,  Pittsburgh,  1951.  429  pages,  I6.0U. 
Biography  of  Charles  F.  Burgess,  instruc¬ 
tor  and  professor  at  the  University  of 
Wisconsin  for  many  years  before  entering 
the  dry  battery  business  and  forming 
Burgess  Battery  Co.  and  Burgess  Labora¬ 
tories.  References  Include  titles  of  94 
tfchnical  papers  written  by  Burgess  and 
patents  issued  to  him  on  dry  cells, 
nietai-coating  processes,  sound-absorbing 
materials  and  various  electrical  devices, 
iltghlighted  by  frequent  excerpts  from 
his  notebooks,  such  as:  **Wi9h  that  X 
could  have  better  aenee  of  proportion  be- 
(ireen  important  and  unimportant  mat- 
frra.''  Another  is :  **Invention  conaiata  in 
combining  two  or  more  fcnottm  faeta.  or 
uleaa,  into  a  fietc  combination  to  produce 
uaeftu  reaulta/*  In  an  address  accepting 
the  Army-Navy  E  Award  for  his  com- 
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HIGH  POWCR 
FLlXtS  Lfc 


PHOTOCELL 

CABLE 


TRANSRADIO  LTD 


133A  CnOMWIll  MOAO  LOHDOH  IW7  I  NCI  AMO 


ion.  eostiy  pluQqeo 
0U»  for  ch^tk  'Hq 
servtcr  A  systetr  composed 
verO'  pockoqed 
iiorti  ♦olf'Ms  today’s  i 


Spatial  Adaptibility 
Instant  Maintainability 
Ttainint  Simplicity 
Ease  of  Assembly 


zzaas 


sinplHitd 
tltdronic  syMthtsis 


aii^- spaced  oi4iculated 

R.F.  CABLES.^NS9 


o'HlftCilCl  concept 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


to  handle  direct  enqtiirfes 
fttMi  overseas  and  con  give 

/MkeD^/ria/nsuEF/af  asA. 
MM  m  Dollmt  SittiiiM  N  jrear  dmek. 


VOLTAGE 


R.  F.  Power  Supplies — Voltage  Ranges  to  60  Kv 

Inqyirits  lmH«d  Rygardiitg  Your  Requirtments 

Embotsy  Engineering  Co.,  224  E.  204rii  St.,  New  York  58,  N.Y. 


^Precision  firstr 

utjs  famom  instrument  manujacturer 

.  .  .  specifies  Bird  Jewel  Bearings 

Microampere  Meters  from  chis  Icadinc  maiiiilacnircf* 
are  world  famous  for  top  precisioa  —  owe  much  cicdk 
to  quality  cooetructiou  that  includes  Bird  Jewel  Bearings. 
Tan>  precision-madt  jewels  —  used  as  bearings  for  irma- 
lura  —  assure  smooth  response  .  .  .  guarantee  a  liftrimt 
of  accurata  operation. 

Discover  bow  Bird  Jewel  Bearings  can  solve  year  ntinia- 
tuTc  bearing  problems  with  unset  or  act  assemblies  to  suit 
your  requirements  —  write  for  informatioa. 

^  •Name  urn  rtfutn 


Almost  iavltibla  | 
to  Ika  aabad  ayt  — 
yat  pracitioa  dapaadt  ea  tkasa 
qaality  coatrellad  bird  laarlaqs 


tOST  A  STEWAtT  AVENUtS.  WESTbUHY,  H.X 


I  Spruce  Street,  Walthgm  S4,  Mass. 


M/rr.  a/  gfan  umtl  rspphht  i*wtl  brarfogs  far  iutttumrmn,  diulr  and  auutn  aj  aff  types 


\ 
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can  provide  an  armored  thread  in  every  tapped  hole,  in 
any  material  .  .  .  eliminate  wear,  add  strenftth,  prevent 
stripping  and  seizing,  resist  corrosion  and  galling.  V'alu* 
ahle  savings  in  weight  and  space  are  possible  where  these 
precision-formed  wire  inserts  are  used. 

Heli-Coil  Inserts  meet  all  industrial  and  military  re¬ 
quirements  for  fatigue,  vibration,  corrosion,  tension  and 
torsion  loads.  Design  is  improved,  production  accelerated, 
assembly  and  disassembly  greatly  simplified  with  Heli- 
Coil  Inserts. 

Heli-Coil  Screw  Thread  Inserts  outlast  the  protected 
product  and  guarantee  permanent  freedom  from  screw 
thread  troubles.  Made  in  National  Coarse  and  Fine 
Threads,  Unified  Thread  Series,  pipe  thread  sizes  and  in 
aircraft  and  automotive  spark  plug  sizes.  Meet  all  indus¬ 
trial,  military,  and  aircraft  specifications.  Class  3  fits  are 
standard;  tools  and  inserts  available  to  suit  pitch  and 
major  diameter  for  Class  2  and  2B  fits. 


NtW  tOOKS  (CMliaiMS) 


psny  in  June  1944,  a  year  before  his 
death,  he  said :  TVhea  (he  time  flnaU]/ 
come*  that  J  shall  attempt  to  crash  the 
Pearly  Oates,  aitd  St.  Peter  asks  Jar  an 
acoount  of  my  doings  on  the  earth,  I  shall 
answer — ‘Mty  most  important  work  was 
the  making  of  electric  batteries,  spending 
over  fl/ty  years  at  it."’ 


PRINCIPLES  OP  Ea.BCTRICAL  BSNGl- 
NBESUNO.  William  H.  Timbie,  Professor 
Ehneritus  of  B.  El  and  Industrial  Practice. 
MIT,  and  Vannevar  Bush,  president  of 
Camecis  Institution  of  Washington,  as¬ 
sisted  by  Oeorse  B.  Hoadley.  Prof  of  EX  E.. 
N.  Carolina  State  College.  John  Wiley 
A  Sons,  1951,  Fourth  ICdItion,  626  pages. 
96  .50.  UndeiYfAduate  collefce  text  In  eleo- 
trical  enclneerlns  for  29  years,  revised 
here  to  brlnR  text  up  to  date  and  meet 
new  demands.  General  plan  of  book  re¬ 
mains  unchanged  though  most  of  text  has 
been  rewritten.  The  last  two  of  the  fifteen 
chapters,  totaling  over  70  pages,  deal  with 
I  electronics  and  electromacnettc  waves. 
,  setting  a  foundation  for  further  study  in 
I  this  held. 


REVIEW  OF  CURRENT  RESEARCH 
I  AND  DIRECTORY  OP  MEMBEIR  INSTl- 
1  TUnONS.  Published  by  Engineering 
College  Research  Council  of  ASE^E,  and 
!  available  from  Office  of  Technical  Services. 

:  U.  S.  Department  of  Commerce,  Washing¬ 
ton,  D.  C.,  244  pages  paper-covered.  $2.15. 
Lists  complete  titles  of  more  than  6,200 
now-actlve  engineering  research  projects, 
involving  annual  expenditures  of  over 
$50.5  million  by  over  11,600  faculty, 
graduate  students  and  research  engineers. 
Also  listed  for  each  school  are  names 
of  responsible  research  administrative 
officers,  number  of  research  personnel,  an¬ 
nual  expenditures  and  other  pertinent 
data  and  Information. 


;  TABLES  OF  THE  BESSEL  FIWt'TIONS 
'  OP  THE  FIRST  KIND  OF  ORDERS 
SEVENTY-NINE  THROUGH  ONE  HUN- 
I  DHKD  THIRTY-FIVE.  By  the  staff  of 
!  The  Computation  Laboratory.  Harvard 
University  Press,  Cambridge,  Mass.,  1961, 
614  pages.  $8.00.  Last  In  a  series  of  12 
volumes  in  a  series  devoted  to  tabulation 
of  Jn(x)  for  all  integral  a  from  0  through 
100  for  values  of  the  interval  x  from  0 
through  100.  All  values  are  to  ten  deci¬ 
mal  places,  while  some  (for  the  first  four 
of  these  functions)  are  to  eighteen  places. 
The  project  operated  as  an  activity  of  the 
I’.  S.  Navy.  Bureau  of  Ships. 


TELEVISION  TUBE  LOCATION  GUIDE. 
Howard  W.  Sams  A  Co.,  Indlanaj^lls, 
1951,  220  pages.  $2.00.  Second  volume, 
I  showing  position  and  function  of  each  tube 
'  In  hundreds  of  recent  television  receiver 
models  to  speed  trouble  diagnosis  and 
\  tube  replacement. 


MAINTENANCE  AND  SERVICING  OF 
KL?XrrRICAL  INSTRUMENTS.  By  James 
S}>enoer.  The  Instruments  Publishing  Co., 
Inc.,  Pittsburgh.  Pa.,  256  pages,  $3.00. 
How-to  information  on  a-c  and  d-c  volt¬ 
meters  and  ammeters,  wattmeters,  power 
factor  and  reactive  factor  meters,  fre¬ 
quency  meters,  Instrument  transformers 
and  synchroscopea  Included  are  sections 
on  design  and  materials,  pivots,  calibra¬ 
tion.  and  general  service  information. 


HELI-COIL 

II«ll-CoU 

it  a  Rartatcrad 
U.  8.  Tradamarfc 


Protecting  Screw  Threads  for  Industry 

CORPORATION 


Hai-COIL  CORPORATION 
DANWRV,  CONNICnCUT 


PImm  Mnd  iiw 

Q  Bull,tin  6M-R  on  Dnign  Data 
Q  Bullotin  349  on  Salvogo  and  Sorvico 


HRM-  . 

STREH 

CITY _ _ _ ZONE _ STATE _ 


A.STM  STANDARDS  ON  METALLIC 
ELECTRICAL  CONDUCTORS.  American 
.'Society  for  Testing  Materials,  1916  Race 
St.,  Philadelphia,  First  EMItlon,  1951,  292 
pages.  92.50.  Convenient  compilation  of 
43  ASTM  standard  and  tentative  speciflea- 
tions  and  methods  of  test.  Materials 
covered  Include  copper,  copper  alloy  and 
eopper-covered  steel  wire ;  stranded  con¬ 
ductors  ;  aluminum  wire ;  galvanised  guy 
wire,  copper  bars.  General  tests  Include 
resistivity  of  electrical  conductors ;  ten¬ 
sion  testing ;  hardness  testing. 

RADIOACTIVITY  APPLIED  TO  CHEM¬ 
ISTRY.  Edited  by  A.  C.  Wahl  and  N.  A. 
Bonner.  John  Wfley  A  Sons,  New  York, 
1951,  604  pages,  97. 50.  Compilation  of 
result  of  Intensive  search  of  literature  on 
subject.  Part  I  comprises  ten  chapters 
presenting  contributions  of  radioactivity 
to  various  branches  of  chemistry.  Part  11 
contains  18  extensive  tables  arranged  ac- 
I'ording  to  subject,  to  serve  as  a  summary 
of  and  key  to  the  literature  concerning 
these  applications  that  was  available  by 
Jan.  1950. 
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MiOi-CCT 


SERIES  2400. 

PLUGS  &  SOCKETS 

•  Improvad  Sockat 
Contoch— 4  Indivi¬ 
dual  Railing  turfocat. 

Poattiva  contact  ovar 
procMcoRy  Rwir  anlira 
langdi, 

•  Cadndum  plolad  Plug 
and  Sockal,  Contacta 
mounlad  in  racauad 
pockali,  graady  in- 
craosing  laakaga  dii- 
tanco,  INCREAS* 

ING  VOLTAGB 

a  Intardiongaobla 

wHh  400  Saria*.  S-2404.SI 

Sand  for  conplata  Catalog  No.  1 8.  Plugs 
I  Sodtals  Tanninal  Strips. 


PROBLEMS? 

Aci*i«  it  pfodvcing  filters  with  less  Ihoe 
5  total  phase  shift  variotion  over  o 
temperature  ronge  of  to  +85  C. 
These  filters  solved  o  problem  in  o  com* 
puter  system  ond  olso  effected  o  sub. 
stontiol  reduction  in  site  ond  weight. 
They  eiemplify  the  eiceedingly  close 
phose  shift  tolerances  Acme  con  hold 
when  required.  Voriollon  between  in¬ 
dividual  filters  con  be  held  to  less  thon 
one  degree. 

Do  you  hove  o  phose  ongle  problem 
thot  may  be  solved  with  on  Acme  fitter? 


300  No.  lake  Ave.,  Posodeno  4,  Cetif. 
Pormertjf  Acme  Metof  Die*  Inc, 

Wm  FWiri  •  Dtliy  Uees  •  Msfeclk  Ampkfwt  •  SpKul  Tnes- 
ftTMTS  fi  Cliektt  •  Timdsl  Utivinai  I  Sebeei  Wm«4  Iw4iiebn 


PHASE  ANGLE 


OLD  OAKEN  BUCKET 


The  old  oaken  bucket  —  full  of 
green  moss,  brown  lizards  and 
rope  drippings.  That’s  the  old  way 

—  some  people  are  sentimental 
about  it  and  they  go  around  the 
country  looking  for  one  — but  that’s 
getting  a  drink  the  hard  way. 

You  wouldn’t  want  to  live  with 
an  old  oaken  bucket  —  not  for 
long.  Why  live  with  an  old  oaken 
bucket  kind  of  tracing  cloth,  when 
you  can  get  something  as  modem 
as  Pel-X  Water  RepeUent  Tracing 
Cloth. 

Sentiment  is  all  right  in  its  place 

—  but  that  place  isn’t  on  a  drawing 
board.  Now  is  it? 

Pel-X  is  modem — it's  the  best 
and  we  back  up  that  claim  with 
proof  —  your  kind  of  proof  —  write 
for  testing  samples  now  —  why 
not  now? 


Pel-X 
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LABORATORY  PRKISIOM  for  Commooicatieos  Meoitoriog 

Spood.  sonsitivity,  widost  wsofwirwss.  grooSair  oes*  of  oporotion,  ond  occvrocy  ond  iSobil'tty— ihio  ora 
Hw  footuros  thot  ineko  tho  Northom  Rodto  MONITOft  ond  FRCQUCNCY  MCTER  iho  moM  populoir  mondoring 
combtnotion  m  communkotioni.  It  moosuros  corrior  froquoncy  and  shift  —  during  inMol  sotup  ond 
whtio  koying. 

Tho  Monitor's  slobility  «  bottor  thon  3  cyclos  por  mogoqrcio  ovor  on  ombiont  tomporoturo  rongo  of 
DSO*  Causing  crystals  hoving  o  tomporoturo  coofficiont  of  only  3  ports/ miUien/dogroo  C  Rongo  is 
3.5-30  me  with  10  crypol-contrellod  froquoncios  (soporoto  ponol  trimmors  for  ooch);  uso  of  ootomol 
oscillotor  olso  proridod  for.  Froquoncy  ^lift  rongo  is  10-10.000  cps.  Lost  thon  100  mtKvohs  RF  input 
noodod  for  3  volts  oudio  output. 

Tho  Froquoncy  Motor  is  spocioMy  dosignod  with  soloctoblo  nomtol  ond  fost-octing  dumping  foctors. 
pormittmg  froquoncy  moosuromonts  of  signob  whdo  koying.  Its  occurocy  it  1%  for  tho  rongos  0-300. 
SOO.  3000.  5000;  3%  for  30,000  cpt  rongo. 


mism  €msms37,\m,. : 

Pace-Saftars  in  Ovality  Commvnieation  Cifvipmanf  ^  , 


n 


'lliis  Mans  f^iadyh 
join  your'Oelense  Roduchon 

learn  i 

Do  you  need  volume  production  of  top 
quality  metal  cabinets,  housings  or  chassis 
like  these  for  your  electronic  defense  prod¬ 
ucts?  Corry-Jamestown  has  a  large  force  of 
skilled  metal  craftsmen  .  .  .  thoroughly 
trained  and  experienced  men  who  are  ready 
to  start  producing  the  aluminum,  steel,  or 
stainless  steel  components  you  need.  The 
modern  facilities  of  three  large  plants,  com- 
letely  equipped  with  shears,  presses, 
rakes,  welders,  plating  and  painting  equip¬ 
ment  and  other  special  production  machines 
are  also  ready  to  work  for  you.  Our  engi¬ 
neering  staff  is  prepared  right  now,  to  sit 
down  with  you  over  your  blue  prints  ...  or 
to  send  you  detailed  information  showing 
how  Corry-Jamestown  can  speed  deliveries 
to  you  in  the  minimum  time  and  with  mini¬ 
mum  anention  on  your  part. 


cALL^iA/e/re  o/e  w/i^e  rooAy! 


CORRY-JAMESTOWN  MFC.  CORP. 

CORKY,  PENNSYLVANIA 


BACKTALK 

(cofitiniMd  from  pogt  1S4) 

the  printer,  as  far  as  a  careful  sur¬ 
vey  is  concerned.  The  second  edition 
has  found  the  expected  market  and 
there  seems  many  who  found  the 
edition  useful  in  their  work. 

It  is  true,  however,  there  are  no 
two  readers  who  agree  in  all  phases 
on  a  book,  especially  those  who 
have  never  written  books  them¬ 
selves,  except  perhaps  a  few  articles 
and  reports  on  a  highly  specialized 
subject.  For  writing  a  book  we  need 
a  seasoned  mind,  a  party  with  ex¬ 
perience  and  idealism,  and  before 
all  a  party  who  can  stand  up  to 
criticism  in  its  strongest  form.  It 
takes  also  a  party  who  takes  all  of 
the  responsibility,  after  a  book  is 
I  out  of  any  complaints  and  short- 
I  comings. 

I  As  mentioned  in  HFM,  close  to 
I  the  end,  “The  author  welcomes  any 
I  corrections  and  suggestions  for  im- 
!  provements.” 

Claims 

\  The  claims  for  the  second  edition 
I  are: 

(A)  page  V,  “In  the  second  edi¬ 
tion,  methods  are  described  which 
cover  the  entire  useful  radio-fre- 

{  quency  band  of  present-day  applica¬ 
tions.  This  required  a  complete 
revision  of  the  text.”  k 

(B)  page  V,  “Several  chapters 
i  were  completely  rewritten.  .  .  .” 

(C)  page  vi,  “the  chapter  on 
Modulation  Measurements  has  been 
completely  rewritten. .  . .” 

(D)  page  V,  “Several  chapters 
were  completely  rewritten,  for  ex¬ 
ample  the  chapter  on  Line  and  An¬ 
tenna  Determinations.  . .  .” 

(E)  page  vi,  “The  second  edition 
aims  to  give  again  reliable  proce¬ 
dures  of  measurements  and  to  pre¬ 
sent  the  principles  underlying  a 
particular  determination.  Many  al¬ 
ternate  methods  are  presented.  It  is 
up  to  the  judgment  of  the  experi¬ 
menter  to  select  the  most  suitable 
procedure  and  to  adapt  it  to  his 
particular  needs.  In  radio-frequency 
work,  it  requires,  besides  a  reliable 
method,  also  a  certain  amount  of 
experimental  skill.  Suxh  skill  must 
be  acquired.  For  this  reason  every 
method  presented  is  discussed  thor¬ 
oughly.  Often  numerical  examples 
are  added  in  order  to  bring  out  the 
order  of  magnitude,  as  well  as  the 
feel  of  operation.  In  order  to  pre¬ 
sent  formulas  in  a  simple  way,  the 
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Wizardry  in 
WIRE  FORMS 


^  RELfiVS 


ENGINEERING  O  MFG  CO 
154  WEST  14’  ST  NEW  YOMK  II  fJ  Y 


ACE  ENGINEERING  and  MACHINE  CO.,  INC. 

3644  N.  lawrtnc*  St  Philod«lphio  40.  Po. 


T*l*phon* 
REppnt  9.1019 


P.O.  BOX  ,1  BUFFALO  5  N.  Y, 


tMmane  stats  so 


iiitT  TtUPHONB  m 

RlLAyS,,. 


Compact,  multiple  contact  with  vibration 
and  shock-proof  characteristics.  Designed 
to  meet  various  operating  requirements 
typical  of  Armed  Services  applications. 
Unique  pile-up  arrangement  reduces  width 
below  the  conventional  relay,  thereby  re¬ 
ducing  over-all  space  volume. 

Available  with  octal  base,  sealed  or  un¬ 
sealed,  and  snap-on  dust  covers,  and 
also  hermetically  sealed  containers.  Also 
equipped  with  modified  type  AN  3106- 
20-27P  sealed  connector. 

ITrire  for  Bulletin  MTR-6 
Sales  Representatives  in  Principal  Qties 


IMMEDIATE  CAPACITY 
FOR  DEFENSE 
SUB-CONTRACTS 

STRAIGHTENING  A  CUHING 

Perfect  suaight  lengths  to  12  ft. 
.0015  to  .125  diameter 

WIRE  FORMS 

.0015  to  .080  diameter 

SMALL  METAL  STAMPINGS 

.0025  to  .035  thickneta 
.062  to  3  inches  wide 


SooeWIshif  In  Production  of  Ports 
f^BoctronicondCuttisdsPeyTuhos 

OWw  /or  lUltUrMvl  PoWrr 
Send  Bimeprimu  or  Sampir*  /or  Euimau 

ART  WIRE  A  STAMPING  CO. 

217  High  Str— t  Naworfc  2,  N.  J, 


BELL  AIRCRAFT 


TRANSFORMER 

ENGINEERS 


if  Positions  now  open  in  our 
Electronics  Development  Labo¬ 
ratories  for  design  and  develop¬ 
ment  work  on  specialty  trans¬ 
formers  for  aircraft  and  guided 
missile  opplicotion. 


SUPPRESS  RADIO  INTERFERENCE 

. . .  f /ifflinof e  Errors  in  Critical  RF  Miasurements 


Reduce  the  area  background  level  oi  radio  interference  to  a  negligible 
minimum  for  criHcal  tests  and  measurements!  Ace  Pre-BuUt  Screen  Rooms 
are  moderately  priced—  suppress  interference 
more  efhciently  than  ordinary  screen  rooms 
|isa|gn|rL^^3NPVS^  enclosures — and  provide  for  a  high  degree  of 

accuracy  by  eliminating  groas  systematic  errors 
,v  »*fup  and  calculations.  They're  easy 

/A*lj3i5'  lo  install  and  easy  to  enlarge  or  move.  Write, 

.  wire  or  'phone  for  further  details. 

'  ATTENUATIONS  of  IM  to  140  db. 

FROM  0.15  to  10,000  me. 


Long  range  programs  and 
top  pay. 


INQUIRE  NOW! 

Manager,  Engineering  Personnel 
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(coNtiiiiied) 


mks  system  of  units  was  used  in 
the  second  edition.” 

(F)  page  vi,  “The  last  chapter 
again  contains  miscellaneous  meth¬ 
ods,  which  may  be  classified  as  be¬ 
longing  to  one  or  two  of  the  pre¬ 
ceding  chapters.  ...  It  is  therefore 
a  good  policy  to  look  for  a  particular 
method  in  the  last  chapter  or  in  the 
index  and  the  table  of  contents. . . .” 

(G)  pages  vi  and  vii,  “When  the 
first  edition  of  HFM  was  prepared, 
it  did  not  seem  advisable  to  recom¬ 
mend  bridge  methods,  except  at 
audio  frequencies.  .  .  .  However,  in 
the  meantime  the  art  and  the  meas¬ 
uring  technique  of  modified  and 
well-shielded  bridges  have  greatly 
changed.  For  this  reason  the  radio 
frequency  and  even  vhf  and  uhf 
bridges  are  described  in  the  new 
edition.  .  .  .  For  further  details  the 
reader  is  referred  to  articles  and 
pamphlets  of  the  General  Radio 
Company,  Cambridge,  Mass.,  the 
Ballantine  I.iaboratories,  Inc.,  Boon- 
ton,  N.  J.,  the  Hewlett  Packard 
Company,  Palo  Alto,  Calif.,  and 
other  firms  in  the  United  States  and 
abroad,  today  manufacturing  many 
iKseful  measuring  apparatus  which 
are  stand-bys  in  electronic  labora¬ 
tories.” 

(H)  page  vii,  “if  it  had  not  been 
for  the  limited  space  for  such  a 
book  . . .” 

(I)  page  vii,  "This  book  is  a  ref¬ 
erence  book  for  radio  and  electronic 
laboratories.  It  is  also  well  adapted 
for  a  one-year  course  for  students 
of  .senior  and  first-year  graduate 
standing.” 

(J)  page  626,  “With  respect  to 
Microline  instruments,  such  as  the 

I  coaxial  frequency  meters  operating 
at  660  to  10,600  Mc/sec  . . .” 


The  established  quality  of  Methode 
Laminated  Miniature  Sockets  is  the 
result  of  rigid  standards  for  basic  raw 
materials,  perfected  techniques  for 
fabrication,  assembly  and  inspection 
and  statistical  quality  control  through 
all  stages  of  processing.  Seven  pin 
sockets  are  furnished  with  Vg ",  1 ", 
and  1-S/16"  mounting  centers;  nine 
pin  sockets  with  I’/t"  1-5/16" 

mounting  centers.  Available  in 
production  quantities  in  all  standard 
grades  of  sheet  phenolic  and  mica 
filled  hard  rubber  insulation.  Center 
shields  and  ground  straps  for  all  sites; 
extra  terminating  points  on  ground 
straps  optional  on  seven  pin  units. 


Author's  Reply 

As  far  as  the  author’s  reply  to 
mentioned  review  is  concerned,  the 
following  statements  are  sub¬ 
mitted  : 

(1)  The  review  as  well  as  the 
author  of  HFM  agree  that  many 
things  concerning  HFM  have  radi¬ 
cally  changed  since  the  days  the 
first  edition  was  written.  This  ap¬ 
plies  in  particular  to  high-fre¬ 
quency  devices,  built  recently,  and 
the  order  of  frequency  used.  The 
author  does  not  quite  agree  with 
the  review  that  basic  principles  in 
modern  applications  are  radically 


METHODC  Products  that  prove  production  and  precision  skills 

•  Laminated  Tube  Sockets  •  Subminiature  Sockets 

•  Molded  Tube  Sockets  •  Special  Terminal  teards  and  Slocks 

•  Panel  Connectors  •  Tube  Shields 


Geared  to  produce  Flattie  and  Metal  electronic  Components 
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PRECISION  BOBBINS 


2041  W.  Chorictfen  St 
Chico^e  47.  Ill 

N*  Tw*  T9  C^ep«l  |«  H««H« 


PRECISION  PAPER  TUBE  CO 


LOOK  TO 


i  (  M  H  I  D  R  T 
^  f  K  P  f  9  T  S  ^ 


Every  DANO  coil  a  V.I.C 

*Very  important  coil 


^  *  strengthen 

-  the  niognetic  field  without 

increasing  the  size  of  my  coil? 
2.  How  can  I  reduce  resistance,  and 
hold  my  coil  to  the  same  space? 


— '  1.  More  winding 

of  same  gauge  on  same 
size  coil  base. 

2.  Larger  gauge  wire  on  same 
size  coil  base. 


NO  INSTALLATION  STRIPS  NEEDED 

qlr  into  th«  Pracition  Bobbins  are  spiially  wound 
iM  oi  min-  hoot-tioalod  lor  oxtra  itronetb:  tub* 

.  ,  ondn  iwaqod  to  iinnly  lock  Tulconixod 

ilongoi.  Tho  ontiro  Pracinion  Bobbin  is 
3  cut  costs  impragnotad  to  maal  Undarwritars'  ra- 
guiramants. 

SEND  FOR  SAMPLES  TODAY  I 


Also  Mirs.  ol  dialsetric  popar  typa 


FINALITY 


r  XCELITE  Brings  You  Still  Another  “First  ”! 

THIS  NEW  FASTENER .1.1.^ 


It  holds  th«  blod«  IN  tho  hondle  by  trictioN—  7~  '""M 

•  spring  imbodded  in  th«  hondlo  with  o  he* _ - \ 

biishtno,  puts  pressyre  on  the  hex  port  ot  the  \ 

blode.  Simple,  positive,  tool-proof!  Hondle  iMinc —  -  \ 

still  tits  ony  XCtLITC  hex  blode — still  mokes  ^  i  vi  '^Z~  .] 

on  ideol  7/16**  nyt  driver  for  mounting  TV  y  /<r  ^  7 

ontennos.  Now  in  all  CK-3  sets.  Ask  your  ^ ^  ^7 

PARK  METALWARE  CO.,  INC.* 

Dopt.  C  Orchard  Pork,  N.  Y. 

*  Orginatoei  of  the  Combiiwfion-Oetochobfe  Scrowdrivers,  one  of  the  most 
imifotod  toois  in  the  business. 


WttTC  fOI  THESe 
CATALOGS . .  a 


10-500  cydM 


Every  DaiMS  Coil  gets  special  treatmeni,  careful  inspection  and 
testing  in  all  vital  stages  of  produaion  because  every  Dano  Coil 
is  a  Very  Import^mt  Cos/— to  you  for  performance,  to  us  for 
reputation. 


o  Form  Wound 

•  Popor  Section 

•  Acotote  Bobbin 

•  Bofcellte  Bobbin 

•  Cotton  Interwoov# 

•  Colb  for  High 
Tomporoturo 
Appikotions 


THE  DAHO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 


ALSO. 

TAANSrORMtKS 
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OLYMPIC 


■ACKTALK  (eoAtiiiutd) 

different.  I  mean  basic  principles, 
to  be  specific.  It  is  true  that  the 
order  of  magnitude  may  require 
modifications  when  we  go  to  higher 
and  higher  frequencies.  But  such 
modifications  may  in  many  cases 
actually  simplify  certain  techniques. 
As  an  example  we  are  able  to  use 
at  vh  and  uhfs,  lines  of  suitable 
length  as  capacitance  and  induc¬ 
tance,  respectively,  which  can  be 
readily  adjusted  to  a  desired  value. 
We  may  also  use  coaxial  lines  with 
the  inherent  feature  of  self-shield¬ 
ing.  Even  though  shielding  takes 
often,  in  apparatus,  an  ingenious 
design,  but  as  is  shown  among 
bridges  in  the  second  edition  and 
the  final  chapter  we  have  now  relia¬ 
ble  apparatus  using  bridge  net¬ 
works  which  was  never  done  before. 

(2)  Whether  we  deal  with  old- 
time  Hartley  oscillators,  which  for 
mere  convenience,  for  school  labora¬ 
tories,  are  described  with  inter¬ 
changeable  coils  to  cover  a  wider 
frequency  range  should  not  matter. 
Many  smaller  laboratories  can,  with 
such  retained  descriptions,  build 
their  own  resources,  which  is  be¬ 
sides  a  good  practice  for  students. 
We  still  use  kilocycles  per  second  in 
the  standard  broadcast  range  and 
many  other  applications.  HFM  be¬ 
longs  today  to  a  very  large  range 
of  frequencies,  and  molecular  mo¬ 
tions  and  motions  of  particles  still 
smaller  are  surely  not  so  important 
in  a  HFM  book  that  they  should 
remove  bacic  electron  tube  oscilla¬ 
tors  of  the  simplest  type.  The  Physi¬ 
cal  Review  and  other  similar  pub¬ 
lications  give  descriptions  of  special 
sources,  which  apply  to  such  mo¬ 
tions,  if  a  particular  college  ex¬ 
periment  or  some  special  scientific 
experiment  calls  for  such  determi¬ 
nations.  Such  publications  have  be¬ 
sides  the  advantage  of  bringing  the 
latest  in  the  art  of  measurement, 
while  a  book  like  HFM  can  just  not 
keep  up  with  the  electronic  rush  of 
today  and  has  to  run  at  least  several 
years  before  its  investment  becomes 
justified.  Besides  a  writer  likes  to 
find  out  at  first  how  reliable  certain 
methods  are  before  using  them  in  a 
text. 

Klystrons  and  Magnetrons 
(3)  The  reason  why  klystrons  and 
magnetrons  are  not  described  in 
detail  and  only  referred  to,  is  be¬ 
cause  the  author  needed  the  pages 
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relays^^* 

vibrators 

amplifiers 

capacitors 

instruments 

transformers 


Case  bodies  fabricated  to  any 
length  required.  Hot  tin  dipped 
to  your  specifications.  Covers  and 
cases  modified  with  hole  patterns, 
cut-outs,  mounting  brackets  or  other 
special  requirements, 


Facilities  available  for  fabrication  of 
sub-assemblies. 


METAL  PRODUCTS  COMPANY  INC 
>x  71 A  Phillipsburg,  N.  J. 
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lASC.  RARI  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 
Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bare  or  enamelled. 


Further  SHailt  upon  ro^uo$t. 


ILLINOIS  CAPACITORS 

of  "Time  Tested  Quality" 

FOR  EVERY  ELECTRONIC  APPLICATION 

SeTsnteen  yean  of  productioa  experience,  mak¬ 
ing  millions  of  quality  capacitors,  has  created 
this  complete,  outstanding  ILLINOIS  CONDENSER 
line.  There's  a  full  Jobber  line  of  capacitors  for 
STery  TV  and  radio  replacement  purpose:  capaci¬ 
tors  for  the  entire  electronics  industry— capocitors 
that  meet  the  highest  standards  of  dependability. 

This  engineering  and  manufacturing  experience 
enables  ILLINOIS  CONDENSER  COMPANY  to 
meet  every  demand  for  new  capacitor  types, 
whether  for  peace  or  defense  applications. 

Write  for  catalog  or  tell  us  yom  needs.  There  is 
an  ILLINOIS  ELECTROLYTIC  CAPACITOR  ex¬ 
actly  suited  for  the  lob— a  capacitor  of  "Time 
Tested  Quality." 


METALS  CORPORATION 

328  Eoit  45th  Street,  New  York  17.  N.  Y. 
MUrroy  Hill  7-1594 
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e  Reck  Bieunting  an4  pei>- 


S  ixcelleet  sy 
cepabititiet. 


Specifically  designed  for  precision 
waveform  analysis  and  amplitude 
meosurement  of  video  signals  in  televi- 
•ion  circuits.  Also  ideolly  suited  os  o 


general  purpose  instrument  in  many 
applications  due  to  its  wide  frequency 
response,  high  sensitivity,  and  excel¬ 
lent  synchronizing  capabilities. 


Write  for  details 
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Engineers  and 
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Gnat  TV  Statlona 


IN  CANADA;  COSSOR  (Coaedo)  LIMITED 
301  Windsor  St.,  Halifax,  N.  S. 
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NOW  THERE  ARE  3 


for  TV. . .  Broadcasting  . . .  Recording  . . .  PA 


Ccofitinu«d) 


for  other  information  and  the  book 
is  already  expensive  as  it  is,  at  least 
the  two  reviewers  mentioned  “even 
the  dollar  value”,  strange  as  it  may 
seem,  in  these  days.  The  klystron 
and  magnetron  descriptions  could 
be  omitted,  because  we  have  MIT 
and  Harvard  series  of  books  today 
with  authentic  descriptions.  They 
are  the  outcome  of  highly  special¬ 
ized  contributors  on  World  War  II 
research,  and  very  well  edited.  No 
author  could  do  as  well  by  himself. 
We  have  also  books  today  on  micro- 
wave  techniques  which  are  likewise 
at  all  libraries,  where  Government 
work  and  defense  work  is  going 
on.  It  may  perhaps  interest  the  re¬ 
viewers  that  even  radio-parts  sup¬ 
ply  stores  carry  MIT  aeries  and  uhf 
technique  books,  which  describe 
magnetrons  and  other  special  oscil¬ 
lators.  Any  libraries,  where  defense 
work  is  going  on,  have  besides  spe¬ 
cial  classified  reports  on  up-to-date 
uhf  tubes  of  any  kind  and  special 
descriptions  by  the  Sperry  Gyro- 
-scope  Company  and  other  special 
tube  companies.  They  bring  the 
latest,  which  would  outdate  many 
'  things  in  a  HFM  book  even  while  it 
i  is  being  printed.  It  takes  close  to 
,  two  years  and  often  more  before  a 
I  technical  book  like  HFM  is  finished, 

;  in  a  reliable  publishing  company, 

;  just  because  it  is  even  screened, 
while  it  is  on  the  press.  The  re¬ 
viewers  should  realize  this. 

Another  reason  why  HFM,  does 
;  not  describe  special  moderrr  tubes 
■  and  .sources  is  becau.se  the  author 
j  has  received  complete  information 
j  during  World  War  II,  and  as  a  con- 
'  sultant  later  on,  in  classified  reports 
at  several  defense  plants.  Therefore, 
no  such  information  can  be  used  in 
a  publication  without  a  special  re- 
lea.se.  This  was  not  necessary,  how¬ 
ever,  since  mentioned  series  did  this 
and  the  later  special  reports  are  at 
all  defense  plants  who  are  engaged 
in  a  particular  project.  The  review¬ 
ers  ought  to  know  this.  Moreover, 
the  descriptions  which  the  klystron 
manufacturers  give  with  such 
tubes  as  well  as  firms  who  build 
magnetrons  are  better  and 


...  for  wide  raage  high  hdelity 
response  ...for  fixed  position 
or  Hian-itt-motion  ...for  mggedness 
and  versatility  ...for  extinsive 
Acoastalloy  diaphragm  ...for  pop- 
proof  pkk-np  indoors  and  oatdoors 


You  see  . . .  and  hear . . .  the  E-V  Slim- 
Trim  on  network  and  local  telecasts 
and  broadcasts.  You  find  it  in  studios 
and  on  remote  hook-ups.  You  find  it 
on  important  PA  jobs,  too.  And  you 
know  it’s  there  because  it  has  met  the 
most  exacting  tests... because  it  serves 
so  superbly  in  every  way  for  voice  and 
music.  First  in  dynamic,  it  has  features 
only  Electro-Voice  can  provide.  3 
models  meet  every  need! 

Ask  your  E*V  Distributor 
or  Sond  tor  full  forts  Now! 


roi  TaiCASTINe*UO*l>CASTINO 

"OSS”— Response  40-15,000  c.p.s., 
±2.5  db.  Power  rating -53.  Omnidirec-  , 
tional.  Changeable  low  Impedance. 
Removable  swivel.  Lift  $300 

"0S4”— Response  50-14,000  c.p.s., 
substanllally  flat.  Power  rating  -55.  . 
Omnidirectional.  50-250  ohm  imped¬ 
ance  selector.  Swivel  head.  List  $90 

rOR  PUBLIC  ADDRISS 
“OSO" — Response  60-13,000  c.p.s.. 
subslanlittlly  flat.  Power  rating  -55. 
Omnidirectional.  High  or  low  imped¬ 
ance.  Swivel  head.  List  $BS 


more 

up-to-date  than  the  author  of  HFM 
could  do  and  is  allowed  to  do.  We, 
who  worked  on  and  off  in  this  field, 
realize  that  klystron  as  well  as  mag¬ 
netron  oscillators,  normally  do  net 
cover  frequency  ranges  which  a,-e 
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Au^etron 

Ecdes-Jordan  Circuit 
Kathetron  Tube 
Mekapion  Tube 
Pcrmatron 
Petoscope 
Sfhliercn  Method 
Scophony 
I  Sema^raph 


NEY  «»90  ALLOY 


"JUST  RIGHT"  HARDNESS  .  .  .  SURFACE  FINISHED  FOR 
SLIP  RINGS  AND  COMMUTATOR  RARS 

NEY  |90  Alloy,  overcomes  many  of  the  disadvanuges  of  coin  silver  when  used 
in  slip  ring  and  commutator  bar  applications.  Actually  a  modification  of  coin 
silver,  NEY  #90  is  subjeaed  to  a  carefully  controlled  processing  that  produces  a 
uniform  hardness  of  120-130  Brinell  which  has  been  found  best  for  slip  ring  type 
applications.  Since  performance  is  also  markedly  influenced  by  surface  condition, 
especially  when  brush  pressure  must  be  low,  NEY  #90  Alloy  rings  are  given 
a  specially  developed  finish  that  greatly  reduces  wear  and  electrical  noise.  NEY 
#90  Alloy  is  available  in  seamless  tubing  in  all  sizes  up  to  4"  O.  D.,  also  in  the 
form  of  plate,  rod,  wire  and  fabricated  parts. 

Write  for  your  copy  of  new  Ney  Data  Book,  "NEY  PRECIOUS  METALS 
FOR  NON-CORROSIVE  WEAR -RESISTANT  PARTS."  (Bulletin  R-12) 


THE  |.  M.  NEY  (lOMPilNY,  179  Elm  Street,  HartfnnI  I,  Connecticut 
sricMiiKTX  n  rnicinus  stem  «i(T4(iuiisy  sikcf  i§|]. 
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Tratonium 

Voder 

or  other  early 

electronic 

devebpments? 


You  can  find  out  about 
them  in  the  early  issues 
of  ELECTRONICS 


The  cumulative  index  to 
ELECTRONICS'  first  decade, 
pages  C-1  to  C-36 
in  the  1951-1952 
electronic  BUYERS'  GUIDE 
tell  you  where  to  look 
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Daiigners  .of  microwave  trantmission 
equipment  are  now  taking  full  advantage 
of  the  flexibility  of  WAVEFLEX  flexible 
waveguides  without  sachlieiag  any  ol 
tbo  odvantaget  of  rigid  waveguides. 
As  a  result,  design  problems  are  greatly 
simplilied.  WAVEFLEX  waveguides  offer 
lower  attenuatioa  loss,  excellent  impedance 
OMteh,  and  extreme  flexibdity  without  loss 
of  efficiency. 

Standard  WAVEFLEX  flexible  wave¬ 


guides  are  made  in  accordance  with  joint 
Army-Navy  specifications.  We  will  gladly 
work  with  you  in  developing  special  Wave¬ 
guides  to  serve  in  special  appbeations. 

Literature  on  request 
TKstits  Inc..  SIS  rraSeclHirste  the..  Wsearti  S.  H.  I. 


The 

Waveflcx  Waveguides 


333 


^odel  SA.a 

Utility 

WEAVy  oury 
unit 


for  HARMONIC  TROUBLES 


Model  844 
Low  Pass  Filter 


•  Suppression  of  tow-order  harmonics  in  transmitters  operating  below 
400  me  is  the  prime  function  of  Model  844  Low  Pass  Filter.  40  db  or  more 
attenuation  of  2nd  to  Sth  harmonics  of  transmitters  operating  between 
22S-400  me  is  afforded.  Insertion  loss  and  VSWR  are  very  low  tbruout  the  pass 
band.  Teflon  insulation  and  rugged  construction  thruout  assures  reliability. 

ratQUINCr  ■ANOi-pa»band0-400  me.  CONNiCTORS-Typ*  N.  On*  moU  and  on* 
Stop  bond  SOO-2000  me.  fonfol*.  Filter  i«  r«v*rsibl«  with  oquol  results. 

POWIt  RANOi  *  ISO  wottt  moKimwm.  ATTINUATION  •  pan  bond-rOdb  or  lost 

IMNDANCi  -  so  ohmt.  VSW«  b*tt*r  then  1  3S  b*low  400  me.  Slop  band  -40db  or  mor* 
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BACKTALK  (eontinueiT) 

large.  Thi.s  is  open  information  now, 
thus  in  VV'orld  War  II  we  had  L- 
band  magnetrons  giving  wave¬ 
lengths  of  50  to  25  cm,  S-band 
magnetrons  of  about  10-cm  wave¬ 
length  and  X-band  magnetrons  op¬ 
erating  near  3-cm  wavelengths. 
Many  experiments  may  require 
other  wavelengths  and  correspond¬ 
ing  frequencies  and  many  texts 
which  are  on  the  market  today  show 
the  frequency  spectra  of  such  de¬ 
vices,  so  that  HFM  would  add  little, 
except  pages,  if  only  a  fraction  of 
such  material  were  included. 

Sweep  Circuits 

(4)  The  .same  thing  as  in  (3)  can 
be  said  about  vertical  and  horizontal 
sweeps,  and  if  just  the  word  Mega¬ 
sweep  is  used  at  a  place,  it  should 
be  sufficient  for  the  average  elec¬ 
tronic  worker.  After  all,  a  worker 
in  a  defen.se  plant  or  a  laboratory 
should  once  in  a  while  improve  the 
art  and  contribute  something  liim- 
xelf  and  not  just  copy  what  is  in  a 
book.  The  best  that  a  scientific 
book  can  do  is  to  bring  well-estab¬ 
lished  information  with  baxic  prin¬ 
ciples,  so  that  a  worker  in  a  field 
can  make  improvements,  and  if  pos¬ 
sible  show  us  .something  that  was 
never  done  before.  That  is  what  the 
old-time  radio  workers  did,  and 
made  what  we  have  today. 

(5)  VV'ith  respect  to  the  reviewers 
remarks  on  a  footnote  on  page  92 
ax  far  hack  as  1894,  and  a  retained 
Fig.  49  on  the  same  page  of  a 
Lenard  window,  there  may  be  justi¬ 
fication  of  it,  since  with  modern 
fa.st  .scans  we  can  do  better  and 
without  a  troublesome  photographic 
procedure.  However,  this  was  in  the 
first  edition  and  required  little 
space,  and  descriptions  of  Mega- 
.sweeps  irhich  are  available  in  men¬ 
tioned  .series  and  more  recent  pub¬ 
lications,  the  book  would  have  been 
still  more  expensive. 

Obsolete  Tubes 

( 6)  With  respect  to  table  XIV  on 
page  413,  the  author  does  not  agree 
with  the  reviewers.  They  mentioned 
in  their  comments  that  mentioned 
tubes  are  no  longer  listed  in  tube 
books.  So  right  they  are.  That  is  the 
very  reason  why  this  table  was  re- 

I  tained.  Among  tube  voltmeters,  and 
^  many  basic  networks  which  are  re¬ 
tained  in  the  second  edition,  I  have 
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tACKTALK  (ceetiAtted^ 

often  referred  to  such  types  of 
tubes,  the  characteristics  of  which, 
admitted  by  the  reviewers,  are  no 
longer  listed  in  modern  tube  man¬ 
uals  (some  still  are  except  under 
another  substitute  type  of  same 
properties) .  That  is  the  very  reason 
why  today  this  list  is  needed  more 
than  ever,  so  that  a  reader  of  today 
has  an  idea  what  characteristic  a 
tube  in  the  network  should  have  to 
give  the  described  performance.  All 
that  an  intelligent  reader  will  do 
then  is  to  find  a  similar  tube  by 
means  of  table  XIV  on  page  413, 
and  if  possible  a  more  suitable  mod¬ 
ern  tube  with  still  better  circuit 
performance.  This  table  was  in  the 
first  edition  to  help  foreign  readers 
to  pick  tubes  as  they  can  buy  and 
meet  the  described  performance. 
Therefore,  in  the  second  edition  it 
is  needed  for  foreign  readers  and 
today  for  USA  readers  also.  It  is 
needed.  There  was  no  need  at  all  to 
revise  the  pages  on  such  mentioned 
networks,  since  they  are  basic  at 
least  as  far  as  customary  electron 
tube  performance  is  concerned.  It  is 
true,  we  have  today  commercial 
tube  voltmeters  which  are  self-con¬ 
tained.  Some  of  these  meters  are 
referred  to  in  the  second  edition. 
But  for  school  laboratories  and 
smaller  laboratories  who  prefer  to 
build  their  own  equipment  such 
descriptions  are  basic  and  iTistruc- 
tive.  That  is  the  reason  why  the 
author  retained  such  material  which 
occupies  quite  a  number  of  pages. 
It  is  admitted. 

(7)  There  is  also  criticism  of  the 
review  on  the  section  of  signal  to 
noise  and  especially  with  respect  to 
giving  also  an  alternate  method  be¬ 
sides  the  Friis  procedure.  I  refer 
the  reviewers  to  (E)  of  the  preface. 
This  reference  says  that  alternate 
methods  are  presented.  It  says  also 
that  it  is  up  to  the  judgment  of  the 
experimenter  to  select  the  most  suit¬ 
able  procedure.  Well  the  review  se¬ 
lected  the  Friis  method,  but  there 
are  other  readers  and  they  may  like 
and  prefer  the  other  method,  why 
not.  It  is  shown  in  the  second  edi¬ 
tion  that  each  method  has  its  fea¬ 
tures. 

Second  Edition  Changes 

(8)  With  respect  to  the  review¬ 
ers’  question:  “Is  the  book  a  com¬ 
plete  revision?”  I  am  referring  to 
the  preface  letters  B,  C,  D,  F,  and 
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suggest  the  reviewers  to  get  a  first 
edition  and  compare  word  by  word 
against  the  second  edition.  As  a 
matter  of  fact  the  change  from 
classical  cgs  and  Gauss  units  to  mks 
units  required  many  changes 
throughout  the  text.  The  author 
typed  the  first  draft  himself  and 
ought  to  know.  Seeing  first  edition 
figures  is  no  proof  that  no  changes 
are  made  in  the  printed  text  on  the 
same  page. 

(9)  The  author  appreciates  call¬ 
ing  attention  to  ft  typographical 
error.  Fortunately,  pages  688  and 
598  deal  with  entirely  different  sub¬ 
jects,  page  588  being  a  retained 
table  on  curve  plots  with  a  common 
general  equation,  and  page  598  deal¬ 
ing  with  signal-to-noise  ratio. 
Thanks. 

Value  to  Students 

( 10)  With  respect  to  the  review¬ 
ers’  heading,  "Will  the  Book  Help 
Students?”  The  reviewers  are  prob¬ 
ably  more  familiar  with  this,  as¬ 
suming  that  it  is  not  so  very  long 
ago  since  they  attended  school.  The 
author  has  only  experience  in  grad¬ 
uate  work  at  the  University  of  Cali¬ 
fornia,  Berkeley,  Calif,  and  two 
years  teaching  at  a  university  many 
years  ago.  The  author  mentioned 
already  that  many  circuits  which 
are  basic  are  retained  in  the  second 
edition.  For  many  years,  according 
to  the  author’s  opinion,  there  were 
no  courses  given  in  HFM,  except  at 
schools  like  Harvard,  Stanford  and 
perhaps  at  Columbia.  I  may  not  be 
correct  on  this.  It  was  always  the 
author’s  impression  that  HFM 
courses  should  be  taught,  because 
we  can  learn  more  in  a  laboratory, 
by  doing  things,  than  in  a  class¬ 
room,  unless  a  laboratory  course 
goes  with  it.  The  reason  for  this  is 
perhaps,  because  the  Physics  de¬ 
partment  never  thought  radio  meas¬ 
urements  are  scientific  enough  and 
the  Electrical  Engineering  depart¬ 
ment  thought  more  of  pow’er  engi¬ 
neering  courses.  That  means,  at 
best,  except  at  the  schools  men¬ 
tioned,  one  of  the  two  departments 
took  over  the  burden  of  giving  a 
Laboratory  course  in  HFM  and 
usually  with  an  instructor  who  had 
other  major  interests.  I  may  be 
wrong  in  this.  I  feel,  however  that 
radio,  or  electronics,  if  you  wish, 
should  become  a  separate  depart- 
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C?' Corrosion  resistant.  Holds  miniatures  in 
sockets  under  severe  conditions  of  shock  and 
vibration  without  restricting  air  circulation. 
Easy  to  insert  and  withdraw  tubes.  Three  sizes. 

Remler  Company  ltd. 

3101  try  ant  St.  San  Pranclfco  10,  CaUf. 


Try  Remimr  for  Sorvieo-Tesfod 
"Hard-to-Get"  Components 
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SILASTIC  RuiiER  SHOCK  MOUNTS 


/9/S^  PIONEERS  IN  ELECTRONICS  AND  PLASTICS 


Madal 

PC-100R 

illustrated 

here 


a  The  Teletronics  Model  PC- 100  Pulse  Generator 
a  and  Calibrator  was  designed  as  an  accessory 
a  for  general  use  with  triggered  oscilloscopes, 
a  However,  the  variety  of  waveforms  generated 
a  and  the  flexibility  of  operation  provided  make 
a  it  a  valuable  instrument  for  many  other  pur- 
a  poses. 


Incorporates  design  of  • 
HAZELTINE  • 

ELECTRONICS  CORP.  • 
Model  1456  • 

Senior  Pulser  * 

a 
a 

For  further  informrUion,  a 
write  or  wire  a 

• 


The  Pulse  Calibrator  produces  two  rectangular 
pulses  of  short  duration  whose  amplitudes  and 
polarities  can  be  independently  controlled. 
Their  repetition  frequency  and  the  time  inter¬ 
val  between  them  are  also  adjustable.  Accurate 
marker  pulses  and  square-waves  are  generated 
for  making  both  time  and  amplitude  measure¬ 
ments.  The  unit  can  be  synchronized  from  an 
external  source  or  it  may  be  operated  self- 
synchronous  in  which  case  a  pulse  for  synchro¬ 
nizing  other  equipment  is  generated. 


3^- 


^TELETRONICS  LABORATORY 

/  INC- 

WESTBURY,  L.I.,N.Y. 


MANUFACrURIRS  OF  BLECTRONIC  INSTRUMENTS  AND  PRODUCTION  TEST  EQUIPMENT 


BACKTALK  (cMtiniml) 

ment,  and  great  results  could  be  ob¬ 
tained.  Then  a  course  in  HFM  could 
be  taught  by  an  experienced  in¬ 
structor  and  the  HFM  book  will 
have  value,  since  an  experienced 
instructor  could  fill  in  details  from 
mentioned  MIT  and  other  books  and 
give  a  splendid  picture  of  HFM. 

(11)  With  respect  to  the  review¬ 
ers’  heading,  “Responsibility  of  the 
Author”;  no  comment,  except  what 
is  submitted  in  the  baidctalk. 

(12)  With  respect  to  the  “Re¬ 
sponsibility  of  the  Publisher”,  it 
seems  quite  amazing  to  the  author, 
like  it  was  when  the  “responsibility 
of  a  consulting  editor”  was  chal¬ 
lenged,  this  was  fortunately  deleted 
by  Electronics. 

(13)  With  respect  to  the  responsi¬ 
bility  of  the  reviewers  I  just  wonder 
what  the  reviewers  mean  by  it? 

(14)  There  are  only  a  few  word.'* 
which  I  would  like  to  add,  maybe 
somewhat  off  the  record  and  I  can 
not  do  it  with  such  nice  word.**  a.s 
the  reviewers : 

(15)  I  think  we  have  reached  a 
period  of  grave  social  adjustment 
everywhere  in  the  world.  The  US.A 
is  the  world  where  I  make  my  bread 
and  butter,  and  if  I  can  do  some¬ 
thing  to  help  people  here  it  must  in 
.some  ways  also  register  in  the  long 
run  outside  of  USA.  When  I  was  a 
college  student  I  thought  I  could 
write  a  short  poem  for  a  student 
multicopy  magazine.  It  read  in  that 
language  as  follows : 

Verse  machen  kann  ich  nicht 

Dafuer  fehlt  mir  die  Muse 

Kannst  Du  es  besser  als  ich 

Bute  much  Du  se. 

These  verses  mean  freely  translated 
and  applied  to  the  HFM  review: 
W’hy  do  you  not  write  a  HFM  book 
which  is  perfect? 

Respectfully  submitted, 

August  Hund 

KoMta  Afonica 
Coli/orytta 


Automatic  Matching 

Dear  Sirs: 

Your  readers  may  be  interested  in 
my  “blackbox”  method  of  auto¬ 
matically  matching  any  impedance 
transmission  line  to  any  antenna 
load. 

The  method  is  shown  in  the 
drawing.  I  am  not  sure  how  it 
works  but  I  believe  the  theory  is 
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SlfMl 

CiMritor 

fvHF+MM 


Maybe  Industry  doesn’t  matntetn 
■how  windows  on  Fifth  Avenue  os 
State  Street  or  Wilshire  Boulevard 
lilw  America’s  great  department 
■tores.  But  your  indust^  has 
a'  mi^ty  effective  show  window . . . 
sad  this  is  it . . .  this  magazine 
In  these  advertising  pages 
akrt  manufacturers  ^ow  theii 
arares.  Here  you  will  find 
up-to-the-minute  news  about 
products  and  services  designed  to 
help  you  do  your  job  better, 
quidter,  and  cheaper. 

To  bg  well-informed  about  the 
latest  developments  in  yottr 
businees,  vottr  industry . 
and  to  stay  arell-infonned . .  • 
reed  sU  the  sds  too. 


PANORAMIC 

PANALYZOR 


PaMrdnic**  simpU  “add  30  Mc.**  faratnU,  iilualralad  is 
ab«*a.  pravtdaa  acaMny  ihraofk  varaMilHy.  Thig  iBparU 
maats  lha  atad  far  a  baair  law  aa«l  spactraM  amalyaar  oaaMa  ai 
inrlttdiaf  VHF,  IHF  aad  SHF.  Flral  aaat  a«aM«y  U  aebia 
SB-8  aparala*  with  eiaadard  labarafary  a^uipaMst  aa  ba 
avatlabla. 

Unique  SB-8  Feature:!  Assure  Peak  Efficiency 

B  variabla  baadwidtb  IF  eacliaa  accaataiadalas  a  raapa  af 
pravaala  aaaebiac  af  nnlie  ia  ipadmai  dietriboliaa  #  10 
ssidlh  aasliauaaely  raduribla  la  apprasinalaly  0  aM.  #  ealact 
ralaa  S  cp«,  90  rp*.  2S-9S  rpa  rariabla  #  baad  ealibralad  aai 
linaar  aaid  3  daaada  lay  #  S**  lafif  parsieiaaca  C-R  laba 


APPIsICATIONR.  Tba  Paaalyaar  la  daalc**d 
far  applicaliaa  at  raaaarrh  laral  yat  d  la  aa  atepfe 
la  aparala  ibal  H  ia  asad  axtaaalvaly  far  pradac- 
tiaa  Irflisf. 

•  aaalyaia  af  palead  RF  alfaaU,  FM  aigaala 
aad  aaiaa  BMdulatad  carriara  •  radar  gaar  ad- 
laataiaal  •  datanaiaaliaa  af  aMpaalraa  ebar- 
aatarialica  •  dalartiaa  af  aporiaaa  aaciBaliaa 

aad  aiadalaltaa  #  fra^aaacy  aeeaeareaiaaf . 

9’riim  laday  /ar  eompimtm 
te/araialiaa,  priraa  aad  daffrary. 


ELECTRONICS 


»LACK  BOX^ 


M-VCftY  CLOSeUY 
COUPCtO 


BIRTCHER  TUBE  CLAMP 
MINIATURE  TUBES 


like  this:  Since  Z,  —  \/LIC  ohms 
and  Z.  =  Z„  a  line  can  be  termi¬ 
nated  in  L  and  C  values  that  equal 
Z„  a  real  quantity.  If  the  line  has 
the  same  Z,  through  the  X/A  stub 
it  will  automatically  seek  out  Z,. 
The  antenna  X/ 4  stub  will  also  seek 
out  Z,  and  an  impedance  match  will 
result,  even  though  the  antenna  im¬ 
pedance  is  changed  by  adding  re¬ 
flectors  or  directors,  by  folding  or 
lengthening  (harmonic  operation). 
Any  change  in  L  and  C  values  re¬ 
flected  or  coupled  in  to  either  stub 
will  automatically  .satisfy  the  equa¬ 
tion  for  Z,. 

Another  explanation  may  be  that 
the  line  looks  into  an  impedance 


POSITIVE  PROTECTION 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK  I 


The  New  Birtcher  Type  2  Tube 
Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impact  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
New  clamp  for  miniature  tubes  is 
easy  to  apply,  sure  in  effect.  The  base 
is  keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet... saving  time 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during 
use.  Birtcher  Tube  Clamp  Type  2  is 
all  one  piece  and  requires  no  welding,  brazing  or  soldering  at  any  point. 

If  you  use  miniature  tubes,  protea  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  Locking  Type  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 
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(conttmied) 


transformation — the  X/4  section 
becoming  a  matching  transformer 
(Z  =  VZ,  Z,)  and  realizing  Z  in 
the  equation  by  summation  since 
the  impedance  rises  and  falls  in 
opposite  directions  in  the  two  stubs. 

Since  the  “black  box”  automati¬ 
cally  seeks  out  Z.,  the  antenna  can 
be  operated  on  its  even  or  odd 
harmonics.  Tests  proved  this. 

To  obtain  maximum  energy 
transfer  the  coupling  between  the 
two  stubs  was  as  close  as  the  insu¬ 
lation  would  allow — the  antenna 
X/4  stub  was  taped  to  the  outside 
edges  of  a  transmitting-type  twin- 
lead.  All  measurements  were  made 
at  200  me — lengths  that  were  con¬ 
venient  for  laboratory  bench  work. 
The  data  given  here  is  that  which 
was  measured  and  observed. 

I  w’ould  be  interested  in  any  theo¬ 
retical  explanation  the  reader  can 
give.  The  automatic  match  has  in¬ 
teresting  possibilities  and  applica¬ 
tions.  Further  research  and  con¬ 
firmation  of  the  work  done  so  far 
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From  10  Microsecoids  to  3  Secomis 


PRICES 

Model  llOChronoteopo  ....  $475 
Modal  21 1  Input  Adapter  .  .  .  $265 


For  complete  description  on  these 
and  other  Chronoscopes  and 
Adapters,  write  for  Bullotin  200  A 


4'>‘  z,-z,  (LINE  sueoe 
imHoance) 


7Ze  BIRTCHER  C^^-ito-iatcon 


The  time  interval  between  any  two 
components  in  electrical,  mechanical  ar 
electro-mechanical  systems  can  now  be 
measured,  simply  and  accurately,  with 
American  Chronoscope  Equipment. 

The  Model  211  Input  Adapter  used  in 
conjunction  with  the  Model  110  Ameri- 
con  Chronoscope  separates  the  functions 
of  STARTING  and  STOPPING  the  meas¬ 
urement  of  time.  Simply  connect  the 
Start  and  Stop  leads  from  the  adapter  to 
any  two  components  of  a  system  under 
test.  Only  the  first  complete  elapsed 
time  interval  presented  Is  accepted.  This 
reading  is  indicated  on  the  Chronoscope 
and  remains  fixed  until  reset. 


ELIZABETH  2-19A4  -  1945  -  1946 
N.  Y.  C.,  RECTOR  3-6554  -  8555 


CHASSIS  ASSEMBLIES  —  SWITCH¬ 
ING  PLATES  —  sub-assem¬ 
blies  ~  COMMUTATORS  — 
REGISTER  BOARDS  —  TERMI- 
^  NAL  BOARDS 


electronics 

BUYERS' 


SWITCH 

PLATE 

CONTACTS 

Raised  or  Flush 


SUv«r. 


McUmia*.  SiU* 
.  PelT*thTt*B«. 


For  additional  information,  write  to 
PRINTED  CIRCUIT  DEPT 


Supplier  of  PLASTIC  PRODUCTS  to 
The  Radio  and  Electronic  fields  since  1919 


WIRE  FORMING 
SPECIALISTS 


in  which 

design  engineers  and 
purchasing  agents  will  find 
a  complete,  accurate,  and 
up-to-date  list 
of  the  manufocturers 
of  all  types  of  electronic 
and  allied  products  .  .  . 
components  and  complete 
equipment. 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 
PIX  MANUFACTURING  CO.,  Inc. 
24  Bedford  St.,  Newark  3,  N.  J. 


Littlg  thou|lit«of  facts  abcat  eapacitcri 


Keep  it  handy 
for  ready  reference 
throughout  the  year. 


When  buying  or  requesting 
product  informotion  from  it 
be  sure  to  mention  it. 
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POTTER  INSTRUMENT  COMPANY 


CirebH 

is 


Oe^iNDABlB 

Widest  p«Mibl«  biO»  rens* 
by  aiclw»i*«  fM- 
twf*«  (rid  iApwt  with  com 
mon  ti«  point,  tinipio 
food-bocii  and  metrislots 
roodout. 


REAb-®"?. 


fASr  AND  ACCUAATi 
Porfoct  I  30.000/tocof 
count  otsurod  by  solf>bio 


fpwr  ultro-vi«iblo  neons, 
co4od  ort  rood  os  docimols  with  wnerrin9 

•oso  ^  ^rovido  o  swift  chock  on  tube  o^erotion 

This  unique  decimal  reodout  is  unsurpassed  for  speed 
and  occurocy  of  observation  under  hich  ambient  lighting 
or  other  viewing  difficulties.  With  decade  si/e  now  re¬ 
duced  one-third,  prosrision  is  mode  for  mounting  the  read¬ 
out  remotely  Alternately  a  small  plug-m  cluster  ot  four 
neons  will  facilitate  locating  tube  failcn-s  when*  num¬ 
bered  lamp  indication  is  not  requin'd 


SfMPU  AND 
COMPATIBLE 

ginory-docimol  codino 
ll-T-di)  reduces  compo 
nents  ond  is  usoble  directly 
in  computers,  recorders, 
doto-tiondlinf  systems 


EASY  TO  MAINTAIN 


Oecodea  ore  luppliecf  os  indtriduo/  componeers  or 
in  complete  syirems  tor  counting,  timing,  comput¬ 
ing  ond  ether  purposes  for  dctoih  urite  Oept  6-F 


•US. 

Patent 

2538122 

other 

patents 

pending. 


Multi-channel 
telegraph  Al  or 
telephone  A3. 


High  stability  (.003%)  under 
normal  operating 
V  conditions.  y 


Modfl  446  rroRsmitter  operatet  on  i  crystni  Bers's  tbt  tdiol  geoerd-pargese 
rontroiM  fm/menaei  (plus  2  elo$fiy  spaced 
freaaenafs}  in  the  hand  2.5-/3..5  Mes  (I.6-2.5  ...  .  .  .  -  . 

M<r,.«JoWr>  Oprralr,  on  ««•  <1  a  ***  • ' '  i-ln^WWJ. 

Itmei  chaaneitng  time  2  seconds.  Comer  power  ■•dilW  pa*br,  bigli  SlabiNt|. 

.350  watts.  .41  or. 43  A.M  StabUtty  .003%  usinp  SottaMi  fw  poiaMt-poiat  or 
CR-7  (or  HC-61'}  CT^sfols.  Operates  in  ambient  ^  ^  ^ 

(A  le  ♦  C  nsinp  merenn  rcctJiers;  .y.5*  to 

*43»Custnp  gas  idled  reci^.  Power  suppl'c.  ka  rawttely  iKoted  frew  epwo- 
200  250  volts.  50/60  cycles,  single  phase  tioi  poaitiaa.  U-aiM  ffithic  !• 
CiMsmo/rtWv  rated.  stunlil\  construileil.  Om-  tigaalt 

plrte  terhntasl  data  on  request. 

CoOMilUatm  rleeigaers  eod  woaefartiirer*  ^  ■teoderd  or  •prrial 
rirrirooir.  nsrlroreloficel  ood  rootaioairaliM*  eifiiipesraL 


I  BACKTALK  UMHn«ed> 

should  prove  its  value  to  the  radio 
I  industry. 

A.  L.  Munzig 

Blee.  Dev.  d  Pre^prod.  Section 
BpoeUU  weaponn  Div. 
Northrop  Aviation,  Inc. 
Ho%ethor»e,  Vali/. 

Thermal  Shunt 

Dear  Sirs: 

I  NOTED  with  some  interest  your 
abstract  of  E.  N.  Shaw’s  report  en¬ 
titled  “The  Overheating  of  Minia¬ 
ture  Resistors  During  Soldering”, 
which  appeared  in  the  Tubes  At 
Work  department  of  the  July  1951 
issue  of  Electronics. 

The  same  device,  with  a  further 
i  improvement  consisting  of  two 
!  semicircular  recesses  in  the  jaws, 
which  provide  a  heat  contact  with 
lower  resistance,  was  invented  by 
me  in  November  1943,  and  was  re- 
I  ported  in  the  January  1944  issue  of 
I  Radio  magazine  (now  Audio  Engi- 
1  neering. 

!  R.  G.  Middleton 

I  WoodMSe,  V.  V. 

j 

Electronics  Quiz 
I  This  month’s  brain  teaser  was 
i  submitted  by  John  C.  Schuder,  In- 
'  structor  in  Electrical  Engineering, 
Purdue  University,  West  Lafayette, 
j  Indiana.  For  submitting  the  prob¬ 
lem,  Schuder  will  receive  our  check 
for  five  dollars,  as  will  all  other  con¬ 
tributors  whose  problems  are  used 
j  in  this  department. 

The  circuit  shown  below  is 
often  used  in  obtaining  data 
I  for  plotting  a  plate  character¬ 
istic  of  a  tube.  During  one 
such  experiment  the  switch  S 


was  opened  when  £„  was  60 
volts.  The  reading  of  volt¬ 
meter  £,  an  ordinary  250- volt 
full-scale,  l,000.«hm-per-volt 
meter,  increased  to  75  volts 
I  instead  of  dropping  to  near 
zero.  How  can  this  be  ex¬ 
plained? 

The  answer  to  this  problem  will 
be  published  in  next  month’s  issue 
of  Electronics. 
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•  NCGCtGiBLe  LCAKACC  •NO  BAND  SMTCMING 

•  MINIMAL  SPOmOUS  OUTPUTS  •CHC  TUBE  N’P  QRCUIT 

•  VERY  LOW  DRIFT  •CONTINUOUS  OUTPUT  CONTROL 

•  NO  MIXING-NO  MULTIPLICATION  •USEABLE  TO 02  MICROVOLTS 

•PRECISION  PISTON  ATTENUATOR  I 

natrvaBMt  •rugged  design 


■  RMd  M  HeooFT't  RADIO  DfOI- 

NEERISO  RAXDBOOK  for  10 
<Uy«'  »T%llBOtloO  OR  BMOfOL 

If  I  Bad  tb*  book  ootlofoeloiT.  1  win  Had  foo 
ilM  la  10  dan.  ploi  a  foo  ohm  for  dottnry. 
aad  $A00  a  Hootb  watU  tiO.OO  bao  bon  paid. 


•  INSULATORS 
StMtitt-CrroHic 


NOW  AVAILABLE 
ON  EASY  TERMS 

Save  trouble,  time, 
and  money  with  the 
aid  of  this  practical 
RADIO  ENGINEERING 
help  .  .  . 


«km  u*  IB  IMr  roBMItn 

iahiB  Baairi  HiaAook  B  PtMiti  tADIO 
PAINCIPUS.  ITAM- 
ultoTS  DAtO$,  mU  PtAC- 

■Ml  BBB  PatB  tm  tM  iMA'  TICIS  fBv  Mb 
«bL  aaifeMBdal.  |mSb- 
iSmLtmt  HBUhiirWMB  nAls  mtiililiB 


HIGHLAND 

ENGINEERING 


TRANSFORMERS 

for  all  Industrial  and  Electronic  Applications.  Open  or 
cased.  Capacities  5VA-50  KVA.  Specializing  in  — 
QUALITY-SERVICE-DELIVERY-on  Transformers  and 
Inductors  to  suit  your  particular  needs.  Special  units 
built  from  standard  ports  at  competitive  prices  and 
deliveries. 


New  4th  Edition 

RADIO 
HANDBOOK 

MHtR  BoMf.  BdHar-la-CIOof 
Coaamltlac  Editor  of  Elratraain 
IlM  MW.  •  X  Bb  IBBB  UlwtratfoM.  91B 

IN  now.  tbn  book  raapn  fron  fttBdiwnnia  to  dM- 
•  miaMnn  of  aoant  elivulta.  anaUAsra.  iiowh  mbpI} 
vMana.  abert-a««o  hwhii.  M.  frnmmn  tdalinna. 
imlimaFHa  ta  irM^oa  aad  atreraft  raOo.  aad  mAh 
•OPUratioaa  aro  eororwL  TW  book  abonadi  ta  Mraolt 
dlacraou.  taMn.  eXana.  fomalaa.  daoin  •qoatkaa  aad 
data.  Ite  elreaiUa  rtRarrltwil  quantltaUmly  aro  tbaao  ta 
aoo  today,  or  toon  to  bo  wldoly  nard. 

la  RADIO  ENGINEERING  HANDIOOK  yM 

I.  Iitr  MfM  ft  Mr«laa,  M. 


SPECIAL  OFFER 

Wbn  foa  r«ooin  a 
mm  if  Bnwrt  EA* 

DfO  ENOOfERElNQ 
BANDBOOK  fM  oaa 
Look  onr  tba  fn 
Ik  dan  bnna  daflld 

lag  wbatbar  n  an  to 
bay  IL  Tlwa.  tf  you 


taklH.  olnaltt,  dlagraais. 
fomalaa. 

2.  n  nrtlaat  oovnlaf  aM  tbo 
■oot  andod  labloota  far  aa. 
■laana  aad  radia  taakaMaat. 
fraai  faadaaMatait  ta  laaalal* 
laid  aaallntiaat. 

S.  Cnry  soetMa  proparad  by 
aaa  n  nara  ipaolallaia.  la  aa* 
aara  yoa  d«fandabla,  aaparl 
aanran  ta  yaar  aroMant  la 
daalfa  aad  praatloa. 

Not  on^  tbo  radio  *annt- 
eUa.  but  nrry  maa  talar- 
rated  ta  th«  daatdn  or  naaa- 
faetoro  of  radio  or  telovlaloe 
traaaalttera  aad  roaMnn. 
aad  apparatua  ufUlilag  vaa* 
nuM  tnhaa  and  aXotoealla. 
vUl  And  tbla  Improfod  band- 
book  a  balpful.  day-to-day 
fuida 

SEE  THIS  BOOK 
10  DAYS  FREE 


Send  us  details  of  your  specifications  or  requirements 
which  will  hove  our  prompt  attention. 

HIGHLAND  ENGINEERING  CO. 

MAIN  a  URBAN,  WESTBURY,  N.  Y. 

Telephone:  Westbury  7-2933 


FM  SIGNAL  GENERATOR 
20  TO  no  MC 

Ta  puab  yoar  military  tail  work,  or  far  labaratary  aaa* 
anatkar  aaw  from  Now  Loadoa.  Oar  lOOA  PM  $1900!  GaaW- 
afar  it  tapaclaMy  daaigaad  far  tpaady  bat  pracisa  PM 
raetivar  taaliad.  Ckach  tbata  importaat  faataraa: 


New  LendeM 

ICW  LOMOON,  CONNCCnaiT 


■istrvaieMt 


For  All  Your  Nttds  in 

Radio  •  Electronic  -  lelevision 

•w.m-caili 

(Sim  12  to  24)  o  HAROWARI 


Cut  production  costs,  speed  operations, 
by  specifyin.  BIRNBACH — your  DE¬ 
PENDABLE  Source  of  Supply! 

Writo  for  Comp/ete  Catalog  SI 


MIR  Jen-S-yS 
Thcrmoplostic 
WL-Glou  Braid 
TC°  to  10s*  UL 


B  JACKS — PLU6S 


•  ACCESSORIfS 

•  TEST  LEADS 

•  SWITCHU 


Atenutocturert  et  QueMty  Rreducts  I ,  Mm  . 
tor  tko  floctrotikt  lasustrles, —  I  CWMSSert 
Sonlog  since  1023 
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FLUXES  'V' 

SOOERING  V 
BRAZING  I  WEEDING 

I  I  AU(H  CO  INC 


FIME  RIBBONS 
OF 

TUNGSTEN  and  Molybdanam 

Quality  and  accuracy  la  our  IcArica* 
tioa  of  Tonottoa  4  Ifelybdoaum  Bib* 
boas  boro  uaroctorisod  our  sonrico  to 
tbo  Eloctroaie  iadustry. 

A  doyofopwoirt  o# 


TYPES 

All  Capacities 

TolercMees  1%  and  u 

Inmmdiate  DtBvery 

Writa  for  Prk*  and 
Di|cownl  Sctiaduln 


iH.  CROSS  Co. 


- EL-TRONICS,  INC. - 

lUsMrch,  dirtlopmant,  and  aonufactura 
of  iloctroaic  oquipoitiit — a  tinglo  aodol 
to  largo  quontitits. 

writ*  1>0ui  t«r  Fr**  ll**m*  *•  Ovr  Flaat  FmIIWw 
SptdalittM  to  Ctogar-MoUw  tqulpmtnt 
2t47-V  N.  H«mcO  at-Pkll*.  ».  PtL-OArMR  l-MM 


Corieisen  Ctry. 


INC. 


1^-2145.  Klectronicp 
;u  W.  42  St..  New  York  18.  N.  Y. 


MeGrsw-HiM  Bosk  Cs..  330  W.  42nS  St.,  N.Y.C.  IS 
Send  me  Baoio  Bnoinbbsiiio  Libeaut  for  IS  dsyt* 
eitmlMtlon  on  approTiI.  In  IS  deys  1  will  send 
t4.5S.  plus  few  rents  f(«  dellTerj.  tr.d  M.SS  monthly 
until  134. 5S  Is  peid.  or  return  bot>ks  poctpiid.  (We 
pty  delivery  If  first  peyment  treorapanies  this 
Coupon:  same  return  priTlIege. > 

(Prmt) 

.VOBM  . . 


Company 


(T1^  offer  BppUee  to  IJ.S.  only) 


NOW 

a  really  high-powered 


•  CONTACTS  • 

FOR  THE  FIELD  OF  ELECTRONICS 


CBVING  MICA? 

.  SILVER  AND  REGULAR 

TM 


ENGINEERING 

LIBRARY 


Blinfll  ^BfOHnB  '  nbff  I  VnM  rs  1^  !• 

TEl-DlC»1f  9-0512  1 


.Manufacturers  of 


ELECTRONIC  AND  ELECTRICAL  APPLIANCES 


ELECTRONIC  PROTOTYPES 


Brubaker  Manufacturing  Company 


Special  Offer  on  This 
Complete  Up-to-Date  Set 


Sore  35.00/  Three  fine  eagineerlng  books  would 

*  *  OfMt  a  totAl  of  $39..%0  at  our  n'lrulBr 

tingle -copy  prices,  if  you  bought  them  one  or  two  at  a 
time.  UndM  this  offer  you  04sn  hare  the  whole  aet  at 
oEKw  and  we'll  paM  along  the  aavlnf  in  handling  la  a 
'-pecial  low  Library  price  of  only  $34.50.  In  addition  you 
may  spread  thli  over  several  Inatallmeot  payments  as 
shown  in  the  coupon  below.  Take  advantage  of  three 
convenient  terma  to  add  these  helpful  books  to  your  work¬ 
ing  library  right  away. 


9151  Exposition  Drive  •  l  os  Angeles  34.  California  •  TExas  0-5313 


5  volumes,  3,921  poges, 
2,770  illustratioat 


*751  BRYN  MAWIt  AVf. 

FOR  MAINTENANCE  OF  MOBILE 
COAitMUNICATIONS  SYSTEMS 
MICROMETER 
FREQUENCY  >11  - 

METER  *.*.*.5?  SSrY. 


« I  HI  LATION  METER 

LAMPKIN  LABORATORIES.  INC 

Bradenton,  Ftorido 


SUB-CONTRACTING 

MILITARY  aad  COMMERCIAL 

rocohm  —  tost  oqnlpnunt 
transailtton  —  esnirah 
inb-asMotolio* 

TELETRONICS  LABORATORY.  INC 

Watobury,  L.  I.,  N.  Y..  Wmibary  7-IB2B 


Shorted  Turn  Indicator 


_  ^  MODiL  101C  BULLETIN  42 
HUNTINGTON  BEACH,  CALIF. 

Kcartron 


10  DAYS'  FREE  EXAMINATION 


I 

EISLER  Manufactures  Complete  Equipment  for: 


ELECTROLYTIC 

CONDENSERS 


1ST  RATE  EUROPEAN  FACTORY 
forced  to  seek  a  market  in  the  Dollar 
Areo  would  accept  Orders  for  Electrolytic 
Condensers  (Aluminum  Con,  cardboard 
jacket),  any  value,  qt  the  rate  of  25.000 
to  50.000  per  month,  commencing  January 
1952.  WRITE- 


Eastman's  Fundamentals  or  Vacuum  Tubes,  Srd 

Ed. 

Terman's  Radio  Engineebinc,  3rd  Ed. 

Everitt's  Communication  Engineebinc.  Znd  Ed. 
Hund's  High-Fbequency  Measubemehts.  2nd  Ed 
Ht-nney's  Radio  Engineeeing  Handbook.  4tk  Ed. 


What  this  library  gives  you 


llieae  booka  rover  eln*uit  phenomena,  tube  theory,  network!. 
mpaBurementj,  and  other  subject!  -give  apeciaUsed  treat¬ 
ments  of  all  flelda  of  practical  design  and  application, 
‘niey  are  books  of  recognised  poeltlon  In  the  literature — 
books  you  will  refer  to  and  be  referred  to  (rften.  If  you 
are  a  practical  designer,  reeeareber.  or  engineer  In  any 
field  based  on  ra<llo.  you  need  tbefie  books  for  the  help 
thvf  give  In  hundietlH  of  problerrui  throughout  the  whole 
field  of  radio  engineering. 
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Professional  Services 


1 

CROSBY  LABORATORIES,  INC. 

Murrmy  G.  Cr0tky  Sf  Slaf 

Radio  •  Eloetroote  Enflaoerlnf 

Kaararek  d  I>c5f  lopaaot 

Fll.  Coniayniraitena,  TV 

Ta«t  Eoulpaaot 

Ofttrca.  Lainratory  d  Msdtl  Shop  at : 

Hmicki  Rd..  Mtoaola.  N.  T. 

Garden  City  r  «tS4 

WHEN 

TIME 

IS 

SHORT  .... 

put  th*  loluUon  of  your  probfomt  up 
to  a  ■pacioUsad  Conaultont  wboM  pro- 
fMtiooal  card  appoan  on  this  poqo. 
His  brood  exparisncs  may  sots  you 
months  of  co^y  szpnrimsntotion. 

ELECTRONICS 

330  Wstt  42sd  S».  Nsw  YsHt  U,  N.  Y. 

ALBERT  PREISMAN 

Consulting  Engineer 

Teicrision.  Pults  Teehnique*.  Vide# 

Amplifiers.  Phasing  Networks. 

Industrlsl  Appilanees 

Affiliated  with 

MANAGEMENT  TRAINING  ASSOCUTES 
138S-14th  St.,  N.W.  Washington  18.  D.  C. 

DU  BROW  DEVELOPMENT  CO. 

Dfiiyn  —  Devehpmrnt  —  Mfr. 

Quality  Electronic  Equipment 

147  H'vli  8t.  Burlington.  N.  J 

Burlintton  l-g44g 

JOSEPH  RACKER  COMPANY 

Radar  Coninltant,  GP  Editor, 

TedWilcai  Manuals 

Itesoarch  and  Devvkipmml 

•  7  VVe>t  44th  Street.  New  York 

Murrey  Hill  7-1138 

EDGERTON.  GERMESHAUSEN 
&  GRIER,  INC. 

Contultiuf  Engineeri 

Itneareh.  Dceoiopunt  and  Manufacture 
of  Kirctronie  and  dimbeeenpir  Equipment 
Hperialiau  in  Hlgh-8p^  Fhotogmpliy 

Ut  Brouklloa  Arenoe.  Boston  IS.  Maas 

R.  W.  HODGSON 

PATENT  AGFJCT  SPECIAUZINO 

IN  KI^NTTBONICS 

Rectatered  to  Praotiee  Before  the  U.  8.  d 

For^gn  Patent  OSeea 

Office— 8808  Leaington  Are.,  Hollywood  38,  Calif. 

All  Mail  to  Boa  874.  Sherman  Oaks.  CaHf. 
OLadstooe  88M 

SKINNER,  HARLAN  AND  IRELAND,  INC. 
Coninlting  Engineer, 

Spectalialng  la  Magnetic  Materlala  and 

Their  Applicution 

Office  and  Laboratory  Indlanapolla  T.  Indiana 

ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

Radio  and  Electrenie  Cenaulti.iC  and 

Dealgniiif. 

1  'it  8.  dirarade  Los  Aageloi 

Dunkirk  s  rsss  Califomla 

HOGAN  UBORATORIES,  INC. 

John  Y.  L.  Hsgan.  Prsa. 

dlyytted  Research,  Devetepmeui,  Bngmeefimg 
bL  1138.  Baeapilenally  competent  staff. 
BeKrenlcs.  Optise,  Mschaalsmo.  Facelmlie 
Comaunlcation.  Etaotro-asnaltlre  reoordinf 

aaedla,  InatrumsBtatloa. 

199  Perry  Street.  New  Yert  14  CHclsee  t-TI99 

ALFRED  W.  SUTTER 

Consulting  Engineer 

CONTRACT  NEGOTIATION  d  RB-NEGOTIdTlON 
RECLAMATION  •  TERMINATION 
PROCUREMENT  ADMINISTRATION 

141  E.  44th  Bt..  N.  Y.  17.  N.  T.  Murray  HIU  S-8860 

ERCO  RADIO 
LABORATORIES,  INC. 

Radio  CommunicalioHt  Equipment 

FTniineerlnf  •  Design  •  Derolopmeol  •  rmdnrttan 
Ptonoort  in  Frequency  Shift  Telefraph 

Garden  City  •  Long  Island  •  New  Twfe 

MEASUREMENTS  CORPORATION 
Reiearrh  GP  Manufacturiny  Engineer, 

Harry  W.  Houck  Jerry  B.  Mlnter 

John  M.  raa  Beuren 

Specialists  la  the  Design  and 

Derclopiaeat  of  Electiunlc  Teat  Instruments 

Boontan.  N.  J. 

THE  TECHNICAL 
MATERIEL  CORPORATION 

Communication,  Coninltant, 

gpeffUM  Nwgineerinp 

Qaneral  Offlcoa  and  Laboratory 

111  Spencer  Place.  Mamerooeek.  N.  Y. 

GEORGE  H.  FATHAUER 

Dereiopraent  and  Design 

of  FM.  TT.  THF  CUimualentloos  fiiuipoMBt 
Complete  Laboratory  and  Model  Shop  FacUltlsa 

4AtS  E  Michigan  St.  Telephone 

Indlaoapolta  1.  Indiana  Blmckatosio  13S0 

Eugene  Mittelmann,  E.E.,  Ph.D. 

Coninlting  Engineer  St  Pkytieitl 

High  Frequency  Heating — Industrial  Electroaire 
Applied  Physlce  and  Mathematics 

948  W.  Wsshlttgteo  Bird.  Chicago  8.  111. 

8UU3-I411 

TELECHROME,  INC. 

Electronic  Design  Specialists 

COLOB  TELEVISION  EQUIPMB4T 

Flying  Spot  Scanners.  Color  Synthoslaers.  Kspere. 
Moaltors,  Oncllioecopoe  and  Related  Appanatna 

J.  R  PopklB-Clurman.  Fret.  4  Ch.  mm. 

89  Merrick  Rd  Amityvtlle.  U  1..  N.  T. 

HERMAN  LEWIS  GORDON 

Registered  Patent  Attorney 

Patent  larselltatloos  and  Opinions 

Warner  Building,  Washington  4.  D.  C. 

NAtlonal  S4fT 

NIAGARA  ELECTRON  LABORATORIES 

CONSULTATION  •  DESIGN  *  C0N8TBUCT10N 
MFQ.  THE  THERMOCAP  RELAY 

Speclaliatag  la  aolutloo  of  problsma  of  ^eecropie 
and  elect  ro*physleal  instnunentatloii  for  tbo  ro> 
search  or  analytical  laboratory,  ladnstrlal  plant 
prohletns  also  Inrtted. 

Andorer.  Nsw  York  Cable  Address:  NIATRONLAB 

FREDERICK  P.  WARRICK 

Engineering  Consultant 

Development  d  Manufacture  ef  High  Speed 

Moving  FUSS  Camerua  for  OaelUofraphp  d 
Strohoaeopk  Photography. 

lllg  Oraefield  Road  Birmingham.  Mlohlgan 

HANSON-GORRILL-BRIAN  INC. 

Products  Of  Mfg,  Development 
OiECTRICAL  •  ELECniONIC 
HYDRAULIC  MECHANICAL 

One  CooUnenUl  Bill  Glen  Core.  N.  T. 

OlcD  Core  4-19U 

PHYSICAL  RESEARCH  ASSOCIATES 

Menuferturws  ef  Pkpsfcel  Reseurck  Kqwtpmeni 
JMenopement  Comjtultsnti  4  InOustritU  Bnoi^k^ffg 
Arfftur  .V.  VieilenU,  tHrPtt«r 

High-gam  YVlerUion  Receiving  Arrayn.  Regulated 
Power  SuimlieA.  Low  Light  Lerei  Detectloa  d 
Recording  ^sterns  for  Raman  Spectroscopy.  Nar¬ 
row  Band  width  .VmpUflers.  Dynamic  i'nodenj»er 
ISectrometen. 

#1  Axurelee  Drive  Malibu.  Calif 

WHEELER  LABORATORIES,  INC. 

Badlo  and  Bleetronles 

Consulting — Raaeurrb  Development 

R-P  Circuits — lilnoe  -Ant— ii 

Microwave  Coamononte— Test  Equipment 

Harold  A.  Wheeler  and  bigliieerlog  staff 

Great  Neck.  N.  Y.  Great  Neck  1-7188 

H  W.  HODGSON 

RESEARCH  A  DETELOPMENT  ENOIKCER  SPS- 
riAUZINO  IN  ELECTRONICS,  NUCLEONICS. 
INSTRUMENTATION.  SERyOlOCaiAJOSMB  d 
CTBERNETICS 

Oacc  gggg  LailagtOB  Are..  HoUywood  S8.  Calif. 

All  MaU  to  Boa  8T4.  Sbermao  Oaka.  Calif. 
QLadatooe  8880 

PICKARD  AND  BURNS,  INC. 

Coninlting  Electronic  Engineer, 
Analysis  and  Evaluatloa 
of  Radio  Systems 

Research.  Dertiopment  d  Deglgn 
of  Special  Eleetronle  Equipment 

148  Highland  Ava..  Neadham  84,  Mass. 

YARDNEY  LABORATORIES,  INC. 

Rcearek  -  Deign  -  Development 

Eleeiro- Chemical  OeiMratart  ef  Energy 

189  Chambers  Street  WOrth-l  llSI,  Si.  18 

New  York  7.  N.  Y. 
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SEARCHLIGHT  SECTION 


Searchlight  Section 


IMP LOYMINT 

BUSINESS: 


OPPORTUNITIES 


EQUIPMENT 
USED  OP  RESALE 


UNDISPLAYED 


lATES 


DISPLAYED 


tl.^0  I  Unr.  Minimum  3  llnei.  Td  flfur*  td\'Rnc« 
iiayiiicnt  cuuni  S  averafe  words  ai  m  lln*. 

Manlrd  d  /ndiridvai  MrUiwtf  Opportitnittf 
uiHlitnlayed  aEh'eiiloiliC  rate  It  one-half  ot  abos-e 
rale,  pasahle  In  adsaiitT. 
yuml/f  ra  -office*  nmnt  at  one  litre. 

Di0f»«nt  of  If  full  pa>nieiit  it  u  ada  In  adraiire 
for  4  rt»nAei-utiYe  in*ertlunt. 

The  ouhlidiT  eanrwit  accept  e<lvertUlnR  In  the  SearrhllKht  Sactlon  which  llttt  the  namet  of  the  nianufarturers 


K^uipment  H’OMfed  or  For  Mofa  Adrrrtumiunts  ac- 
cepi;:ble  only  in  Ditplayed  Htyle. 
tndiridmpi  Hpuret  with  border  rulaa  for  prominent 
(Jliiplay  of  advert itementt. 

Tha  advertUlng  rale  Is  fl4.AR  per  Inch  for  all 
aihertiidng  appearing  on  other  than  a  cuntratH 
baols.  ('onlract  rates  quoted  on  raqueat. 

.la  udrrrti^ima  tacA  It  measured  vertically  on 
one  otluiiin.  3  culumnt — 39  Inches — to  a  page. 


of  retlstort.  capacitors,  rheosutt,  and  potantlometert  or  other  names  daaigned  to  dearrlbe  auch  producta. 


ELECTBICAL 

ENGINEERS 

(Senior) 

Experienced  in  Design 
and  Development  Work 
in  the  fields  of: 

•  GYROSCOPICS 

•  ANALOG  COMPUTERS 

•  FIRE  CONTROL  SYSTEMS 

•  SERVO  MECHANISMS 

•  INSTRUMENT  DESIGN 

•  CONTROL  CIRCUITS 

or  Exporiencod  in: 

•  TECHNICAL  WRITING 

Applicant!  thould  bar*  BS  or  MS  do- 
qroo  with  a  minimum  oi  3  to  S  yoori' 
Exporionco. 

Succouiul  Applicontx  will  be  Oiiered 
Good  Starting  Salariee.  Permoment  Po- 
■itiona  with  Opportunity  lor  Adyonce- 
menl  and  Proieuional  Growth. 

Reply  by  sending 
complete  resume  to 


[IHIC  [NHRS 

SENIOR 

ELECTRONIC  ENGINEERS 

Opportunities  with  Trocerlob,  Inc.  ore 
available  lor  Electronic  Engineers  quoli- 
iicd  by  design  experience  on  DC  and 
wide  bond  ompliliers,  low  power  pulse 
circuitry,  computers,  telemetering  or  ol- 
lied  fields. 

Trocerlob,  Inc.  monufoctures  instru¬ 
ments  of  oil  types  for  the  fast  growing 
field  of  radioactivity.  Trocerlob,  os  one 
of  the  foremost  leaders  in  this  field,  bos 
much  to  offer  its  employees  concerning 
security  ond  opportunity  for  advancement. 

Easy  access  to  New  England's  beautiful 
lake,  mountain  and  shore  recreational 
oreos,  educotionol  focilities  and  fine  busi¬ 
ness  opportunities  help  to  creote  on  ot- 
mosphere  which  mokes  living  in  Boston 
and  environs  ottractive. 

Men  who  hove  hod  complete  responsi¬ 
bility  for  design  of  complex  electronic 
instruments  in  o  monufocturing  organiza¬ 
tion  with  supervision  of  Junior  Engineers 
ond  Technicians  ore  invited  to  write,  giv¬ 
ing  o  detailed  outline  of  training  and 
experience.  Correspondence  will  be  con¬ 
fidential.  Selected  oppliconts  will  be 
asked  to  come  to  Boston  at  our  expense 
for  on  interview. 

Indu%irial  Relationt  Department 

TRACERLAB,  INC. 

130  High  Street  Boston  10,  Moss. 


ELECTRONICS  ENGINEER— SENIOR 

Souad  thaoTftlcal  barkground  aad  5  to  10 
>tmn  aipeiirntw  dfirirabla.  Will  be  requlrr^t 
to  dealgn  and  oooatruot  SpecUl  laatnimccta 
and  ApnaratuN  needed  for  iraearch  la  reHlatora. 
capacltorH.  A  fundamental  propertlia  of 

conduocors.  IVniianeot  poaltkm  eleutrlc  com- 

pMieota  manufat’turer  located  la  RMera  L'.  S. 
ADORCSS  D.I9.  P.  Q,  BOX  3414 
PHILA.  22.  PA. 


RBPLIB8  (Box  No.):  Addrtxo  to  ogko  aeorrtf  air 
NEW  YORK:  UO  W.  itad  Bt.  <1%) 
CHWAUO:  N.  IficAfffaw  Aoo.  (it) 

BAN  FRAKCI8C0:  4$  Foot  Bt.  H) 


POSITIONS  VACANT 


DIELECTRIC  HEATING  Bnffiaeer  with  dentign 
and  application  experience  for  ffolnff  depart¬ 
ment  in  establlahed  dlveraifled  company  in  New 
Knffland.  Salary  Write  Boa  P-212S.  Elec- 
trunira. 


ELECTRONIC  ENGINEER.  $S4«0  per  annum. 

Reai>onaible  for  maintenance  nod  overhaul 
enffineerlnc  of  ffulded  mlaelle  electronic  equip* 
ment,  including  preparation  of  technical  man¬ 
uals  for  guidance  of  all  aircraft  overhaul 
activltiea  throughout  the  Naval  aervlce.  A^li- 
canta  may  write  or  contact  In  person  the  Em* 
pioyment  Office.  Room  OtlS-A.  Main  Navy 
Building.  Washington.  D.  C. 


INSTRUME.NT  KNGINBER>-te  be  reeponalble 
for  operation,  Installation,  and  maintenance 
of  Htatic  and  dynamic  measuring  and  recording 
equipment  including  oecllloeeopea,  electro-me¬ 
chanical  OBClllographa.  strata  gages,  variable 
reluctance  bridges  using  strain  gages.  Induct¬ 
ance  and  capacitance  type  pickups  for  purpose 
of  measuring  high  and  low  freqveacy  vibrations 
and  transient  signals  of  displacement,  velocity. 
Deceleration,  pressure,  strain,  temperature,  etc. 
('onsidernhle  ingenuity  required  to  develop  ex¬ 
perimental  setups  for  aeronautical,  structural, 
ordnance,  and  industrial  programa.  Position 
offers  unlimited  opportunities  depending  on 
Initiative  and  ability  of  Individual.  Salary  to 
be  commensurate  with  training  and  experience. 
Write  C.  D.  Pengelley,  Southwest  Research  In¬ 
stitute.  P.  O.  Box  2234.  San  Antonio,  Texas. 


THE  TEOHNION  (Institute  of  Teehnotog> 
Haifa.  Israel)  proposes  to  appoint  two  full 
Professorships  and  two  associate  Professorships 
to  the  faculty  of  Electrical  Baglaeeiing.  Ap¬ 
plicants  must  have  specialised  profeeelonal  and 
academic  qualiflcatlons  In  Telecommunications 
and  Power  Engineering.  Be  willing  to  Integrate 
themselves  in  to  the  life  of  the  country  and. 
In  due  courae.  teach  In  Hebrew.  Applications 
with  full  details  should  be  seat,  for  transmis 
Sion  to  Haifa,  to:  The  American  Technlon 
Soi'lety,  154  Nassau  Street.  New  Tork  SI.  N.  Y. 


SiLLING  OPPORTUNITY  OffPRlO 


ESTABLISHED  HOLDER  located  Central  New 
York  and  speclalixing  In  Compreeaton.  Trans¬ 
fer  and  Plunger  Molding  deelrea  additional 
representation  on  cnmmlaaloa  basis  for  ex¬ 
panded  Custom  Division.  Individual  representa¬ 
tives  desired  for  following  territories:  Metro- 
politsn  New  York;  New  England;  Middle 
Atlantic  States;  and  Ohio.  Reply  stating  expe¬ 
rience,  lines  carried  etc.  to  President.  General 
Products  Corp.,  Union  Sprlaga  New  Tork. 


EMPLOYMENT  SERVICE 


TECHNICAL  PERSONNEL  OFFICE 

ARMA  CORP. 

254  36»h  S».,  Bklyn.  32,  N.  Y. 


OPPORTUNITY 

FOR  TOP  fXECUTIVE  RESPONSIBILITY, 
EXPERIENCE,  AND  REWARDS  FOR  A 
CAPABLE,  AMBITIOUS  YOUNG  MECHANI¬ 
CAL  OR  ELECTRICAL  ENGINEER 

At  Attittoaf  to  the  Prasidont  of  o  noNonolly- 
kaowa  smollor  firm  ia  the  electronics  field. 
StortlaB  solory  S10,000  plus  opportunities  for 
beaut  ond  stock  pertkipotioa.  Unusuol  oppor¬ 
tunity  for  brood  experience  ia  o  million  doMor 
moautacturing  firm  in  oil  pkoses  of  production 
ond  monogement,  plus  o  chonco  for  key 
executive  roting  witnin  five  yeors. 

QUALIFICATIONS:  Graduote  mochonicol. 
electrical,  or  industrial  engineer.  Age  30  to 
45.  Must  have  bockgrouao  of  production  ox- 
ptrioace  la  oloctro-meckonical  or  electronic 
Hold  for  ot  loost  ton  yeors.  Cleon  record, 
outstonding  Mtoltigonco,  monogemont  obility. 
Condidoto  soloctoo  must  stond  investigation 
ond  gonorol  tests. 

All  ropliot  trootod  in  strict  conHdence,  ond 
portonol  interviews  orronged  in  New  York, 
Chicago,  or  cortoin  other  centers. 

P-tl4l,  Electronics 
520  N.  Michigan  Avo.,  Chicago  1.  III. 


SAI^ARIEO  PERSONNEL,  fS.OOO-lli.OOO.  This 
confidential  service  established  lltO,  le  geared 
to  needs  of  high  grade  men  who  seek  a  chang** 
of  connection  under  ('onditlona  aaourlng.  if  em¬ 
ployed.  full  protection  to  present  position.  Send 
name  and  address  only  for  details.  Personal 
consultation  Invited.  Jira  Thayer  Jennings. 
Dept.  I.^  241  Orange  St.,  New  Haven.  Conn. 


POSITIONS  WANTiD 


ELECTRICAL  ENGINEER.  S3.  BSEE  1884. 

MSBB  1988.  married,  14  yearn  experience  In 
elec,  measurements  In  audio  and  ultrasonic 
ranges.  Now  bead  of  a  section  of  10  In  a  large 
Gov't,  lab.,  reeponolble  for  most  electrical  in¬ 
strument  design,  construction,  procurement  and 
testing  In  one  division  of  over  100  people.  De¬ 
sires  responaible  position  related  to  background. 
Salary  at  least  88500.  dependent  upon  location. 
PW-2099.  Elertronlca. 


GRADUATE  EE,  10  years  experience.  Circuit 
design,  field  engr.  A  some  results  In  develop¬ 
ment.  Seek  position  of  Chief  engr.  for  small 
concern  or  group  leader  for  large  organization. 
PW-1385,  Electronics. 


PATINTS 


Consult:  Z.  H.  Polachek. 

Reg.  Pat.  Attorney.  1234  Broadway.  New 
York  1,  N.  Y. 


ELECTRONIC  ENCINEERS 

SENIOR  ENGINEERS  or  PHYSICISTS 
Degree  and  experience  in  Rador, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Servomechanisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics. 

ELECTRONIC  ENGINEERING  COMPANY 

OF  CALIFORNIA 

IM  S.  Atvaiae*  St.  Lm  Anfulai  4,  Cat. 
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SEARCHLIGHT  SECTION 


UNDIX  IADK>  DIVISION 


TV  IKEIVEI  DESIGN  ENGINKKS 
— Prograttiv*  TV  Design  Snetion 
has  nunllnnl  opportunily  lor  highly 
•ipaHnnend  man  with  proran  obil- 
ily.  DatireWa  opaningi  also  avail- 
obla  for  preniising  young  anginaars. 
Wa  arlH  ba  plaasad  to  discuss 
solorias  at  all  kvals. 


HECrtONICS  ENGINEERS  -  Al  all 
salary  and  oxparianca  lavalt. 

RESEARCH  ON:  Aniannaa,  Sarvo- 
Hsachonlsnii,  Microwirra  cell,  and 
olhar  phases  of  comniunicalians 
and  navigation  aqwipmanl. 

PRODUCTION  DESIGN  OF:  Military 
and  comaMrcial  contniunicalians 
and  novlgatioa  eqwipnianl. 

FIELD  ENGINEERS  —  Supervise  in- 
stollalian  ond  mainlananca  ol  radio 
and  radar  aguipnianl.  Factory  train¬ 
ing  will  be  given.  Rosa  salaries 
from  $4200  to  $6900  par  year. 
2$%  bonus  for  lima  spent  ovarsaos. 
Traveling  and  living  anponsas  paid 
by  Bandix.  Insurance  plan. 

nST  AND  INSPECTION  ENGINEERS 
—  Practical  knowladga  of  radio, 
radar,  or  TV  monufocturing  proc- 
assos.  Good  knowladga  of  radio 
fundamentals  assonliol.  Bose  sal¬ 
aries  from  $3900  to  $$BS0. 

TECHNICAl  WRIHRS  -  Knowladga 
of  radar  fundamentals  or  radio  re¬ 
quired.  Work  closaiy  with  anginaars 
to  gather  malarial  for  instruction 
and  mainlananca  manuals.  Bose 
salaries  from  $3400  to  $4300. 

LABORATORY  TECHNICIANS  -  Re¬ 
quire  knowladga  of  radio  funda¬ 
mentals  and  skill  in  usa  of  meas¬ 
uring  insirumants  ond  laboratory 
equipment.  Previous  industrial  ax- 
parianco  essential.  Solorias  from 
$262  to  $321  par  month. 

BASE  SALARIES  FOR  AU  POSI¬ 
TIONS  LISTED  ABOVE  ARE  SUP¬ 
PLEMENTED  BY  UP  TO  30%  FOR 
REGULARLY  SCHEDULED  4B-HOUR 
WEBC. 

Housing  is  no  problem  in  Boltimora. 

Excallnnl  group  Insuronca  and 
family  hospitalixolioa  plan. 

Attractive  raliramant  plan  for  pro¬ 
fessional  parsonnoL 

Wrilo  for  oppiicofion: 

Engineering  Personnel  Supervisor 
Deportment  E 

BENDIX  RADIO  DIVISION  of 
Bondlx  Aviotlan  CarporoHan 
BoMmera  4,  Maryland 
TOwsan  2200 


ENGINEERS 

Sp«dal  opportunities  for  YOU  in 

SAN  DIEGO 

m  M.  thcitsunshiny,smog-freecity  onthe 

....CALIFORNIA 

Convair  (Consolidated  VuHee  Aircraft  Corporation)  is 
now  accepting  applications  for  these  following  positions 
in  its  modem,  progressive  Engineering  Department. 


Microwave  Engineers 
Servomechanism  Engineers 
Electronics  System  Engineers 
Electronic  Circuit  Designers 

Unusual  opportunities  for  those  experi¬ 
enced  in  the  design  and  analysis  of 
Radar  and  Missile  Guidance  Systems. 


WOBKINe  PACTSi  You  gat  two  holidays  a  waak  at 
Convair  —  ovartima  accampinhad  in  3- day  waak.  Attroctiva 
Mlory  ranga*.  An  "anginaan'’  anginaaring  daportmant . . ,  with 
ttimulaling,  compatant  ottociata.  . . .  and  intarasting,  choHang- 
kig,  auantiol,  long-ranga  protacta  of  a  wida  variaty  including 
—  commarciol  oircroft,  milHory  aircraft,  miuila.,  anginaaring 
rataorch  cmd  alactronic  davalopmant.  ExcaBanI  patant  royalty 
orrangamanti.  Top-notch  ratiramant  plan  —  battar  thon-avaroga 
Nfa  and  haobh  irauranca.  Complata  prograu  •  salary  roviaw 
for  ooch  parson  twica  yaorly.  Opportunity  for  continuing 
angiiworing  aducotion. 

LIVING  FACTS  I  $an  Diago,  with  its  wondarful  rasidan- 
tial  oraos,  offars  you  and  your  fomily  irtcomparabla  living. 
Idaal  climata  —  cool,  claon,  dry.  Atountoins,  dosort,  Maxko, 
HoRywood,  Los  Angalas,  Pocific  Ocaon,  baochas  and  boy  — 
only  hours  or  minutas  away.  It  offars  you  a  now  way  of  lifa... 
plaasont,  rafradiing,  happy. 


If  you  qualify,  yau  will  racaiva  ganaraut  Iraval  ollowancat. 
SIND  COUPON  far  fraa  boaklat*  and  camplata  information. 

THANK  YOU  ■  ■  ■  ■ 

Mr.  H.  T.  Braakt,  Enginaaring  Oaportmanf  POO 
Convofr,  3302  Pacific  Hiway,  Son  Diago,  California 

Plaaso  sand  mo  FREE  booklats  dascribing  tha  Convoir 
Opportunily  for  ma  and  my  Convair  Application  Form. 

My  noma _ 

Occupation  _ 

Addrass _ 

CRy - 
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T 


eledronic 


mechdiiical 

engineers 

Organization  established  in  1942.  Electronic 
research,  development,  and  production  must 
expand  to  meet  long-term.  pre-Eorea  commit¬ 
ments.  Openings  in  all  branches  of  electronics, 
including 

RECEIVERS  TRANSMITTERS 
ANTENNAS  RADARS 

RELATED  EQUIPMENT 

Positions  available  for  men  with  at  least  5  yrs  experience 


Write  or  telephone  Howard  J.  Gresens  at 

orne  ^ndtrumentd  oCaLoratoru 

INCOKPOKATID 

160  Old  Country  Road,  Mineola  Long  Island,  N.  Y. 

Garden  City  3-0600 


Admiral 

Electronic  Engineers 

Needed  Immediotely  for 
Long  Range  Research  Program 


Admiral  Corporation,  one  of  America's  largest  electronic  and 
appliance  monuiachirers,  needs  electronic  engineers  for  long 
range  research  program  covering  both  consumer  as  well  as  gov¬ 
ernmental  projects.  Project  and  senior  project  engineers  with 
minimum  of  two  to  five  years*  experience  needed  immediately. 
Top  pay  with  excellent  opportunities  for  advancement.  Send 
resume  of  experience  and  education  to  Engineering  Personnel 
Manager  .  . . 

ADMIRAL  CORPORATION 

Dept.  E,  Chicago  47. 


Engineers . . . 
Physicists. . . . 

Chemists . 

Metallurgists. 


A  Reminder 

from 

GENERAL 

ELECTRIC 

Tremendous  material  resources 
...  the  stimulation  of  highly  crea¬ 
tive  work  .  .  .  long-range  security 
and  professional  recognition  .  .  . 
these  are  but  a  few  of  the  assets 
General  Electric  offers  you  in  un¬ 
usual  positions  now  available  in: 

Advanced  Development,  Design, 
Field  Service  and 
Technical  Writing. 

If  you  hav*  a  Baehalors  or  Advoaeod 
Doffroo  In  Bloctrlcnl  or  Moohanicnl  Bnvl- 
noorlDff.  Phyolco.  Ifotnllurgy  or  PhynlonI 
Cbomlotry  and  •zperleneo  In  tho  Bloe* 
tronloo  Induotry.  you  can  expand  yonr 
training  and  experience  to  the  fallent  In 
openlnce  In  connection  with: 

. .  MILITARY  RADIO  &  RADAR 
. .  MOIILE  COMMUNICATION 
. .  MULTIPLEX  MICROWAVE 
COMMUNICATIONS 
. .  aECTRONIC  COMPONENTS 
. .  TELEVISION,  TURES 
ond  ANTENNAS. 

PleaM  aend  reaume  to : 
TBCHNICAL.  PEOLSONNSU, 
BUBxrmoNics  park 


GENERAL^  ELECTRIC 

Syracuse,  New  York 


POSITIONS  OPEN 

I  Locatiofl 

I  KANSAS  CITY.  MO. 
Electronic  &  Mechanical 
Engineers 


MECHANICAL  CN6INCCII:  Ifutt  have  develop¬ 
ment  experlenoe  In  meehenlcal  deMfn  of  elee* 
tronle  or  ilmiUr  predee  eqalMneat  Preettoal  end 
theoretleel  knowledae  of  rneterlele.  finlehee.  ibeet 
metal,  end  machtne  ebop  deeign  are  beMo  re- 
qulreoMoU.  PoslUon  Is  cme  of  oomldereUe  re- 
spooslMUty. 

SALARY:  Open. 

Ihese  poidUons  are  permaneot. 

Write  statinf  educational  and  profeeslooal  hletorr 
direct  to: 

Joy  V.  Wilcox,  ProcMont 
WILCOX  ELECTRIC  COMPANY,  INC. 
1400  Choftnut  St.,  Koiwos  City  1,  A4o. 
Dependable  eommunieatiomo  Nace 
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needs  outstanding 

RESEARCH  PHYSICISTS 
SI.  OEniONIC  ENGINEERS 
SI.  MEOUNICia  ENGINEERS 
ENGINEERING  PHYSICISTS 
aRCGIT  ENGINEERS 
MCROWIVE  ENGINEERS 
lUEVISION  ENGINEERS 
VACUUM  TUIE  ENGINEERS 
TEST  EQUIPMENT  ENGINEERS 
FIELD  ENGINEERS 
ELECIRDNIC  TECHNICIANS 

with  advanced  academic  training 
and  several  years'  experience 
for 

RESEARCH  ANU  DEVaOPMENT 

in  Radar,  Servos,  Computers,  Receivers, 
Solid  State  Pbysks,  Image  Converters, 
Pulse  and  Timing  Teebniques,  Special 
Purpose  Tubes,  Nehrerfcs  and  Systems 
Design,  Light  and  Electron  Optics, 
Storage-Type  Tubes,  Pboto-Electric 
Pickup  Tubes,  ond  Related 
Test  Equipment. 


ENGINEERING  WITH  A  FUTURE 

RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  cmd  steady  growth  of  established  research 
and  development  projects  has  opened  a  number  of  unusual 
opportunities  for  outstanding  and  experienced  men. 

ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organization  for  qualified 
personnel  in  the  following  fields: 


Circuit  Analysis 
tficrowoves 
Analog  Computers 
Servomechanisms 
Dynamics 


Aerodynamics 
Applied  Mathematics 
Physics 
Flight  Test 
Design 


Openings  exist  at  several  levels,  and  inquiries  from  recent 
graduates  are  also  invited.  Salaries  ore  based  on  education, 
ability,  and  experience.  Liberal  salary,  vacation,  insurance, 
and  retirement  plans  ore  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  future  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Salary 
Personnel  Department. 


Our  Long  Range  Programs  and 
Sreody  Growth  Assure  Permanent 
Employment  at  Excellent  Salaries  for 
Competent  and  Qualified  Personnel. 


/nterested  Persons  ore  fnvited  to 
Submit  Detailed  Resumes  of  lx- 
perience  and  Iducation  with  Sal¬ 
ary  Requirements  and  Availability 
Date  to: 


The  Empfoyment  Department 

CAPENART-FARNSWORTH 

CORPORATION 

FORT  WAYNE,  INDIANA 


GOOD>’YEAR J 

AIRCRAFT 


ELECTRONIC  and  MECHANICAL 

ENGINEERS 

DRAFTSMEN 


•f•ctroBic  •quipm«nt  has  opooinqs  for 
projoct,  sottior,  and  lualor  olo^roak  Mqi* 
aoors  lor  o  long  roaqo  program  corori^ 
both  coBsussor  and  goToramo&tal  prolocts. 
Soaior  oagiaoor  aoodod  Unmodiatolye  top 
pay  with  opportuaitios  lor  adToacomoat. 
Soad  rosaoM  ol  oxporioaco  aad  odueatioa 
lo  porsoaaol  moaagor. 

Sparten  Rodlo  ond  TV  Division 
The  Sparks  Withington  Compony 
JACKSON,  MICH. 


WANTED 

tngineeri  en4  fkyskists  with  teecntional  bock- 
greiind  In  mecbenicel,  electrical,  or  eleclrenic 
engieeerleg,  phytki  er  eepleecrieg  pkysics  ter 
laeeercli  om  advanced  development  in  plant 
nnd  lotecgtery  Inttrnmenlatien,  neepbytio, 
ekveical  mieinremenfs  and  IndnstrM  efectren- 
Ics.  Pretnr  men  with  five  te  fifteen  years'  ex¬ 
perience  in  experimenlai  research,  design  and 
develepment  ef  instmments,  intricate  eseeb- 
eaisme,  etectrenic  opparatue,  eptical  equip 
meat,  serve  mechanisnis  ood  aliied  fields.  Pe- 
sitiens  ore  of  Immediate  and  permanent  im- 
pertanen  to  ear  eperatient.  Senthwestem  le- 
eotiea  In  medinoHsixed  cemmnaity;  excelinnt 
employee  benefits.  Please  give  age,  experi¬ 
ence,  and  etbnr  qoaliflcatians  in  reply. 

Persennel  Dimeter, 

Keeegrcb  and  Develepment  Dept. 

PHILLIPS  PETROLEUM  COMPANY 

Sartlaevflle,  Oblobanea 
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ELECTRICAL 

AND 

ELECTRONICS 

ENGINEERS 


’  PARTICIPATE  in  the  IMPORTANT 
’  COMMUNICATIONS  INDUSTRY 
MICROWAVE 

Develop  asMmbJjp  aod  fgt 
methods  for  radio  rolay  oquip- 
moot,  Exporiooeod  in  poriorm- 
anc*  ol  omplilMrf,  aoduiofort, 
iiltort  and  earitiou  oporalinq  at 
ultra  high  IroquoneioM. 

FILTERS  «.  NETWORKS 

DoTolop  n#tfaodt  of  oioouioctiiro.  < 

TEST  < 

Ooroiop  tost  fociJitios  usod  in 
manufocturo  of  coraauiiicotioBS  ' 
and  toiooisioa  troasaissioa  4 
oquipmoaf.  Bosie  kaowl#<l9o  of 
troasaissioa  tkoory  roquirod.  ^ 


Writr  l>opt.  K  irl^iatr  dotatlo  of 

*  qualllk^tloaii,  rxpertenc*o  and  # 

^  mUary  expertod.  or 

•  • 

-  Applif  in  Perron 

•  Bmploifment  Department  • 

•  Mon.  Hiroiioh  Sat,  t;30  AM  to  S  PM  • 
g  Briar  In  proof  of  eltisenshlp  and  ^ 

your  Social  Serurity  card.  Veterans  • 

•  should  present  dlscbarfo  papers.  ^ 

•western  electric  CO 

•  too  Central  Are.,  South  Kearny /f.J.  • 

•  SUPPLY  UHIT  ol  tlM  BCU  SYSTEM  • 


SEARCHLIGHT  SECTION 


PHYSICISTS 

and 

ELECTRONIC  ENGINEERS 


Both  junior  and  senior  engineers 
as  well  os  administrative  person¬ 
nel  with  technical  background  are 
needed  for  employment  with  ex¬ 
panding  research  and  develop¬ 
ment  orgonization  specializing  in 
Instrumentation.  Radio  Telemeter¬ 
ing.  Missile  Guidance,  Telemeter¬ 
ing  Data  Treatment  and  special 
electro-mechanical  devices.  New 
laboratory  facilities  located  in  re¬ 
search  center.  Corporation  has  five 
year  history  and  is  operating  on 
pre-Korean  contracts. 


Replies  held  in 
strictest  confidence. 


Please  send  complete  resumes  to: 


APPUED  SCIENCE  CORPORATION 
OF  PRINCETON 

Post  Office  Box  44 
Princeton,  New  Jersey 


^3^ 


Development  Engineers 
for  Electronic  Aircraft  Armament 

ELECTRONIC  INSTRUMENTATION  e  ELECTRONIC  COMPONENTS  e 
SERVOMECHANISMS  e  RADAR  e  ELECTRONIC  PACKAGING  • 
EXPERIENCED  AIRCRAFT  DESIGN  DRAFTSMEN  e  CALIBRATION 
AND  TESTING  ENGINEERS  FOR  PRODUCTION 

Most  job  openings  range  from  recent  graduates  to  Engineers  with  years 
of  experience.  Attractive  employee  benefits  include  group  insurance  and 
pension  plans;  paid  holidays  and  vocations. 

Send  complete  resume,  listing  solary  requirements  and  ovoilobility,  to: 

Technical  Employment  5upenris>  ■ ,  Station  483-X 

THE  EMERSON  ELECTRIC  MFG.  CO. 

tlOO  Florittont  •  St.  LouU  21 ,  Mittouri 
LEADERS  IN  THE  ELECTRICAL  INDUSTRY  SINCE  1890 


SYSTEMS 

ENGINEERS 

For  design  and  instollation  of  ra¬ 
dio  communication  systems  of  all 
types  in  HF,  VHF  and  Microwave 
bands  for  use  in  foreign  countries. 

Applicants  should  have  experience 
in  either  radio  propagation  studies 
and  antenna  design  or  telephone 
and  telegraph  terminal  equipment. 

These  positions  are  not  dependent 
on  government  contracts  and  em¬ 
ployment  would  be  in  New  York 
office  with  occasional  overseas 
surveys  or  job  supervision. 

Write  full  details  to 
PERSONNEL  DEPT. 

Radio  Corporatioi  of  Aierica 

RCA  International  Div. 
30  Rockefeller  Plaza 
New  York  20,  New  York 


CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

on  oHiliote  of  Cornell  University 

•aploya  about  700  paopla  ea  vital  raaaarch 
wMk  ia  all  broachaa  of  aMoaouUcal 
aclaaca.  Wa  ora  gradually  ovpoadlag  our 
aeiaatilic  alaif«  oad  hova  aavrrol  parao* 
aaat  poaitioaa  opaa  for: 

ELECTRONICS  ENGINEERS 
PHYSICISTS 

MECHANICAL  ENGINEERS 
AERODYNAMICISTS 
AERONAUTICAL  ENGINEERS 
CHEMICAL  ENGINEERS 
ia  auch  fialda  ea: 

GUIDED  MISSILES 
RADAR  RESEARCH 
BASIC  AND  APPLIED  PHYSICS 
ELECTRONIC  COMPUTERS 
SYSTEMS  ANALYSIS 

AIRCRAPT  PRECISION  INSTRUMENTATION 
WIND  TUNNEL  RESEARCH 
FLIGHT  RESEARCH 
DEVELOPMENT  ENGINEERING 
HEAT  TRANSFER 
THERMODYNAMICS 

Miaimum  ragulraaaat  la  a  B.8.  Advaaead 
dagraaa  ora  ayaa  battar,  but  axpariaaea  te 
ba^  up  tha  dayaa  is  raally  baat.  Wa 
poy  iaduatrial  aaloriaa.  Otbar  toagibla  ad- 
▼oatogaa  hara  (for  axampla«  our  aalf* 
apoaaorad  iataraal  raaaarch  policy)  should 
bo  of  porticular  lataroat  to  noa  with 
iatolligoaca*  lagoauity,  oad  laltiatfTO.  Soad 
us  your  roauma;  all  laqulrias  ora  strictly 
coofidaatial.  Promlaiaq  eoadidataa  will  ba 
lavitad  lo  Buffalo  for  iatorviaws  at  Lobora- 
tory  axpaaaa. 

CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

P.  O.  Box  MS  Buffalo  21,  Now  York 


SEARCHLIGHT  SGCTION 


BY  BELL  AIRCRAFT 


m  Supersonic  Aircraft  (X*l ) 

Aircraft  to  Vary 
Wins  Sweepback 
in  Flight  (X-$) 

Jet-Propelled  Fighter  in 
US.  (F-$9) 

Commercially  Licensed 
Helicopter 

BELL  AIRCRAFT 
CORPORATION 


Aircraft  to  Vary 
Wing  Sweepback 
in  Flight  (X-S) 

Jet-Propelled  Fighter  in 
U.S.  (F-59) 

Commercially  Licensed 
Helicopter 


KLECTRONIC  EQUIP*T 
ROCKET  ENGINES 


N  ^  In-.  i  H  f 


ATOMIC  ENERGY  INSTALUTION 

NEEDS 

ELEaRONICS  ENGINEERS 

Two  to  ten  years'  experience  in  research,  design,  development  or  test. 
Patent  history  desirable  but  not  necessary.  A  variety  of  positions  open 
for  men,  with  Bachelor's  or  advanced  degree,  qualified  in  one  or  more 
of  the  following  fields: 


•  RELAYS  •  TELEMETERING 

•  PULSE  CIRCUITS  •  UHF  TECHNIQUES 

•  SERVO-MECHANISMS  •  INSTRUMENTATION 

•  LOW  POWER  APPLICATION  •  QUALITY  CONTROL 

TEST  tQUIPMlNT  KILATING  TO  THl  ABOVE 


STANDARDS  ENGINEERS 

Experienced  in  writing  specifications,  in  liaison  work,  and 
in  correlating  design  information  to  accepted  standards. 
Aircraft  industry  experience  desirable. 


These  are  PERMANENT  POSITIONS  with  Sandia 
Corporation  in  Albuquerque,  New  Mexico.  The 
LolMratory  is  operated  by  ^ndia  Corporation,  a 
subsidiary  of  Western  Electric  Company,  under  con¬ 
tract  with  the  ATOMIC  ENERGY  COMMISSION. 

This  laboratory  offers  good  working  conditions  and 
liberal  employee  benefits,  including  paid  vacations, 
sick  leave,  and  a  retirement  plan. 

Albuqutqm,  center  of  a  metropolitan  area  of  150,000,  is  located  in  tha  Hkt  Grande 
Valley,  one  mile  abare  tea  lerel.  The  "Heart  a!  tke  Land  of  Inekantment."  Albuqaerqoe 
lies  at  the  foot  of  the  Sandia  Mountains,  which  rise  to  11,000  feet.  Climate  is  sunny, 
mild  and  dry  the  year  'round. 

Moke  Application  to: 

PROFESSIONAL  EMPLOYMENT  DIVISION 

SANDIA  CORPORATION 


SANDIA  BASE 


ALBUQUERQUE,  NEW  MEXICO 


A  Company  to  Consider 


Scientific  or  engineering  degree 
and  extensive  technical  experi¬ 
ence  required.  ~- 


Mattager,  Ettgintering  Personnel 


P.O.  BOX  I  buffalo  5,  {M.Y. 


If  yo«  ore  a  copoble  eneinoor  or  physicist,  hare  considered 
looking  into  opportMitiat  for  a  greater  profotswool  prewth 
00  o  cbaNenpiat  proprani,  and  prater  o  torallor  conipony 
peorad  odministrativtly  and  ottitodo-wise  tor  technical 
resnits,  we  weeld  lihe  to  hear  frarn  yoo. 


MCMAfT 


V  rw  m  rw  m  rw  m  ^  t0t, 

44IS  Petitersteoo  Rd. 
loWmeie  IS,  Morytaad 


ELECTRONICS  — Norember,  1951 


353 


SEARCHLIGHT  SECTION 


ENGINEERS 

CREATIVE  ENGINEERS 

iKTCiitWA  indirlduAU  with  rxprri- 
In  101*11  and  inti>mi«dlate 
m«rhaoiMiu  capable  of  derUlnc 
tn«*chaoical  acrtutlonx  to  npeclAc 
problem*,  deakcnlnf  and  la¬ 

me  Um  construction  of  models. 

DEVELOPMENT  ENGIN'RS 


tal  ('o  nputors.  tontine  Circuits 


A 


DESIGN  ENGINEERS 


sien  eofineerlof  experleoi-v  on 
Gun  Klre  Control  mc^anlsms  or 
automatic  machines. 


DESIGN  ENGINEERS  E.  E. 

With  henry  backfround  In  experi¬ 
mental  work  and  Inventlre  ability 
Mu-H  bo  able  to  run  a  pioject  to 
successful  completion  with  the  aid 
of  dewlgners  and  draftsmen.  Min¬ 
imum  ll)  years  exp.  In  Klectro- 
Mechanlcal  work  In  the  above 
held. 

OPTICAL  ENGINEERS 

Must  know  optical  theory  and 
optical  production  methods,  pre¬ 
ferably  Fire  Ctmtrol  Optic**  and 
rieslxn  experience  on  (»i>tieal  In 
Htruments. 

TEST  ENGINEERS 
.  .  E.  E.  OR  M.  E. 

With  broad  experience  in  Hectro- 
Merhanical  instrument  fleM  sudi 
as  cuntire  ctmtrols,  oroM'o^o  de- 
rloes.  computers,  aerroe  or  synchro 
circuits,  etc. 


CONTROL 

Instrument  Co.,  Inc. 

67  35TH  ST.  BROOKLYN 

m;B8iDiABT  or 
Burrou9hs  Add'g  Mach.  Co. 


WANTED 

MANUFACTURER'S 

REPRESENTATIVES 

Many  Territories  Open 

Promiapnt  Npw  Yoric  plpctroiiic  maaulac- 
turpr  want*  rpprpapntotiTM  now  contacting 
moBufacturora  and  loboratorioa  to  aoU  5" 
wido-bond  high-gain  otcilloacopo  in  tho 
S400  eloM. 

writ#  lull  dotoils  ol  Unas  now  han* 
dlad.  araa  cowarad  and  othar  partinant 
facts. 

RW  2135  ELECTRONICS 

330  W.  42iid  Sr.,  New  York  36,  N.  V. 


WANTED 

SALES  REPRESENTATION 

BgpulabU  MtobUshgd  high  grad*  tMt 
lastnungnt  monufacturpr  wonts  soIm 
raprgMnlotkm  in  all  soctions  ol  coun* 
tfT.  Prolor  officos  now  handling  high 
grodo  noa-coniUcting  linos.  Must  bo 
lochnlcolly  lalonnod. 

KW-SOIO.  Elertronica 
3S0  Vr.  42  8t,.  New  York  18.  N.  Y. 


/  Wanted  | 

ENGINEERS 

AND 

SCIENTISTS 

Unneual  opportunItiM  ior  oatetOBd. 
tnq  and  experienced  men. 

Theee  lop  poeitioni  InTohre  pieUm- 
inary  and  pioductioa  deelqn  In  ad¬ 
vanced  military  aircroN  and  epe- 
dal  weapona,  Including  guided 
miuiles. 

Immediate  potlllone  include: 
□•cttonic  ptojact  angineen 
□actionic  irutrumantatioo  englneere 
Radar  anqlnaan 
Flight  test  angineen 
Sireee  engineers 
Aero-  and  Ihermodynomidste 
Servo-machaniits 

Power  plant  initollation  designan 
Structural  daeignan 
Elactro-machanical  dedgnen 
Electrical  installation  deeignen 
CzeeUent  location  in  Sontbern  Coll- 
fornid.  Generous  altowaaem  toi 
tzarmi  ezpenaM. 

Write  today  ior  complele  lalor- 
motion  on  tbeae  aasentlal,  long¬ 
term  positione.  PleoM  include 
taxume  oi  your  experience  &  troln- 
Ing.  Address  inquiry  to  Director  oi 
Engineering. 

NORTHROP  AIRCRAFT,  INC 

1009  E.  Braadway 

Hewthofm  (Lm  Aneele*  Coaety)  Callferaia 


ELECTRONIC  and  ELECTRICAL 
ENGINEERS 

“Ofia  slactranki  Initrumantstlaa  ansliiasr  with  Sa* 
trw  in  EE  ar  Pbytles.  prsfarsbly  Mma  •rsSssta 
ttuSy.  snS  8  yasrt  minisiasi  aKpoHaaaa,  far  parsi* 
snaat  si^laa  In  etisrta  at  alactraalaa  Ish.  sasssl- 
staS  wnh  aor  aara.  tntinaarlai  Isbarstarlas.  Al$a 
•ama  aaanlRSt  far  alaetrlesi  anfinaars  wftli  laM 
axpariaaca.  Sal.  caaiaianMirata  with  axparlaaaa. 
Libaral  aaislayaa  bawaSn.  Haaainf  aat  s  araaBina 
srablaai.  Submit  datsitt  af  adao.  and  aManaaaa  ta 

UNIVERSITY  OF  MINNESOTA 

of  Aoeonoothol  ioghtoorlo§ 
Lohorotory 

Rosemount,  Minnosolo 


WANTED 

REPRESENTATION 


Coliiornia  monuiacturer  oi  pulse  type 
test  equipment  wants  national  represan- 
lotion. 

We  require  a  company  or  man  now 
contacting  users  oi  prsci^n  test  equip¬ 
ment.  Our  products  hare  wide  spread 
application  in  research  and  davelop- 
mant  work. 

This  will  bo  a  straight  commission  ar¬ 
rangement.  Please  writs  slating  terri¬ 
tory  now  covered,  lines  presently  car¬ 
ried.  number  oi  salesman  In  organisa¬ 
tion.  and  number  and  locaticn  oi  oiilces. 

KW>1954,  Electronica 
68  Poat  St..  San  Franciaco  4,  Calif. 


AC  SPARK  PLUG 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  sow  oyoiloblo  for  kighost  colibor 
persoonel  in  tho  finid  of  oirbomo  gnto- 
motic  tleetro-moehonicol  control  ogolp- 
ment. 

MEOUNIUI  DESIGN  ENGWORS 
OECTRONIC  ENGINEERS 
SENVO  ENGINEERS 
RINIIIR  ENGINEERS 

Now  and  nsponding  dhrisioa  of  on  ottob- 
Inhod  firm  with  M  yoort  of  tuccostfnl 
oxptrionco  in  thn  instrumnnt  fMd.  Wofk 
invoivnd  dnols  with  thn  monufoctam  and 
davelopmcnt  of  highly  complax  agaipmaat 
af  fha  most  odvonetd  typo. 

Wrrto  or  Appfy 

AC  Spark  Plug  OhrtslaM 

GENERAL  MOTORS  CORPORATION 

1929  I.  Kanilwwtfc  9Uc. 
Milwaukoa  2,  ¥fltcentia 


ELECTRONIC!;  HERS 
HERINC  PHYSICISTS 

Several  engineers  required 
for  development  of  electronic 
circuitry,  electro-mechanical 
devices,  analog  and  digital 
computing  equipment. 

Positions  offer  security  in  a 
laboratory  located  in  desir¬ 
able  residential  area.  Apply 
in  writing  and  furnish  infor¬ 
mation  as  to  education  and 
experience. 

JET  PROPULSION  LABORATORY 

Californio  Institute  of  Tech. 
4S00  Oak  Grava  Drhra 
Pasadana  3,  Calif. 
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SEARCHLIGHT  SECTION 


A  CHALLENGE 

to  Outstanding 


PHYSICISTS 

DESIGNERS 

POSITIONS  with  SCOPE  and 
IMAGINATION  NOW  OPEN 

Minimum  RnquircmunH  f#p 

ENGINEERS  ond  PHYSICISTS 


Four  roan  •xporiraeo  la  odonacad  ta> 
■■ttrdi  aad  doaolopmoat  oa  Badar  tyalMU. 
Comptttara.  Wooo  Gaido  oad  Aatoaaos. 
Fin  Coatf^  Movlao  Taroot  ladicatloa, 
I— ,  PalM  Tonalm^*  Gyro- 
•copie  Equipmoat  aad  Eolotod  Flolda* 

Minimum  R«Bvirtm«nH  fur 

DESIGN  ENGINEERS 

Bockqrooad-oxporloaco  la  doclqa  of  Uqht 
Mochiaorr,  Bodor  SroloaM#  Cempotcn. 
Moriaq  tavqoi  ladlcaion.  BRnroanilina 
IcBM,  Gynocopk  Equlpmoal  aad  rolalod 
Hold*. 

Pioon  toad  nnuBo  oad 
•oJorr  nquinmoots  lof 

The  VI.  L  MAXSON 

CORPORATION 

460  W.  34th  St.,  NEW  YORK  1.  N.  Y. 


WANTED 

CAPACITOR  ENGINEER 

to  go  to  South  Anoriea  to  toko  full  diarg* 
of  th«  monufactun  of  Eloctrolytic.  Papor 
oad  Mica  Capocilon. 

Thic  is  a  ponaaaoat  positioa  with  good  sol- 
ary,  la  a  broad  aow  plaat,  with  nodora 
•quipmoat  aad  ia  o  woadorful  cUmot*. 

Addfu  Ifimiifiot  to 
PERSONNEL  DIRECTOR 

CORNEU  DUBIIIER  ELECTRIC  CORP. 

113  Mamilten  Blv4.  $•.  PlaInflaM,  N.  J. 


Only  Top  Performers  Qualify 

OUR  CHALLENGE 

to  outstanding 

•  ENGINEERS 

•  PHYSICISTS 

•  DESIGNERS 

Positions  with  SCOPE  and 
IMAGINATION  now  OPEN 

PuIm  Circuits  •  Computers 
Nuclear  Instruments  -  Miniaturization 

If  you  hove  at  least  four  years 
espericnce  in  advanced  research 
and  development  relating  to  the 
obove-mentioned  fields  plus  the 
necessary  degree,  please  send 
resume  and  solory  requirements  to: 

THE  BERKELEY  SCIENTIFIC  CORP. 

2200  Wright  Avonuo 
RICHMOND,  CALIFORNIA 


PHYSICISTS,  MATHEMATICIANS 
ELEaRONIC  ENGINEERS 

LudiiaD  fur  upportuRityP  Wt  kuro  u  nuw  loborotury  in  NuHck,  Muisocliiisettt,  dtvuftd 
to  dtvulopmcnt  ond  dutign  of  liigli  fruqucnqr  ontunnos.  Ttlovifion,  mobilu  communico* 
lions,  radur,  aircraft,  ond  mony  otkur  fiulds  ne«d  mom  ond  bettor  ontunnos.  Your 
obilify,  complemented  by  ideol  conditions  in  our  loboratory,  will  ossnrt  yonr  future. 

I  ..  .Nrv  fncilitiM,  tpccificnily  deslnncd  for  yonr  work 

I  ULI  I1QV\^  ....New  EnfleiN  liviiit,  cUm  to  Americn't  rocntionlund,  ond  v«rk 

in  n  smell  Now  Engloiid  commmtfy  nrar  to  Rotten 
. . .  .Tkc  scenrity  cf  permanent  cxpnnsimi 

If  I  no%/A  . . . . ExpcrUncc  with  mkrewnve  ond  tervomeebonitmt 

II  yLIU  I  lOVO  ....A  degrte  in  physics,  mntktmntks,  nr  elcctrenics 

'  ...  Deveippment  expcrmncp  in  electronics,  pnrticnlorly  nnttnnns 

WRITE  TODAY  TO:  PeneniiW  Atenooer 

THE  WORKSHOP  ASSOCIATES 

Dtrisien  of  Tbe  GobritI  Cempney  Specinfists  in  Higk  freonency  Aniennes 
135  Crosconf  Rood  Noodhom  HoightSp  Mossoebusofts 


Wanted: 

FACTORY 

MANAGER 

ARE  YOU  THE  RI6HT  MAN 
for  This 

HIGH  PAYING  POSITION 


wno:  A  good  man  familiar 
with  tha  manuioctura  and  asaam- 
bly  of  electronic  porta.  ThU  man 
should  praiorably  horo  on  ongl- 
noorlng  background.  Eaporlonca 
In  running  a  300400  man  plant  Is 
ossontlal  bocauoa  ho  must  be 
capable  of  taking  complete 
charge  of  plant  production  as  fac¬ 
tory  monagor.  Ho  must  be  organ¬ 
isationally  mlndod  and  copablo 
of  golting  tbo  moot  out  of  pooplo 
in  tbo  modom  monnor  through 
loadorthip. 

What:  Tboto  is  an  oscoUanl 

opportunity  for  a  capabU  and 
ambitious  man  to  toko  OTor  fac¬ 
tory  managomont  in  a  modium- 
sisod  but  growing  manufacturing 
company  In  tbo  oloctrlcal  indus- 
try. 

^M^heil:  Tbo  pooilion  is  OTall- 
able  immediately,  but  the  manu¬ 
facturer  Is  fully  aware  of  tbs  time 
necessary  to  transfor  from  ono 
lob  le  anothor,  or  from  ono  aroa 
to  another,  so  thoy  will  work  out 
plans  mutually  bonoficiol  to  both 
paitioe. 

Where:  Tbo  locatioa  of  tbo 

plant  ia  in  a  modinm-sisod  city  in 
Connocticul . . .  oxeollont  suburbo 
for  ploosont  litring.  Good  ship¬ 
ping  rocoieing  iacilitloo. 

Why 

*  Tbo  bualnoss  is  ospand- 
ing  rapidly  and  tbo  oxocuttro 
▼ico  prosidoni  is  handling  the  lob 
at  tbo  prooont  Umo  but  olhor  ro- 
sponsibilltioa  boro  boon  plaeod 
on  hie  doth  to  ho  noods  to  bo  ro- 
liovod  of  tbo  factory  nranagor't 
lob,  Poacotimo  markots  aro  un- 
limitod. 

This  position  is  o  good  poyiog  fob  for  tho 
right  mon.  Solory  will  bo  arranged  and 
will  be  commensurate  with  experieiice  and 
obility  .  .  -  please  submit  complete  res¬ 
ume  outlining  qualifications  to 

P*197t»  Electroaica 
SSO  W.  42  8t..  New  York  If.  N.  T. 
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U-IR 

U-IRTY 

U'ISP 

U-ISPN 

U'lT 


U-iJAP  tl.M 
M-22R  .4t 

U-a2SP  t.lS 
S3-1M  .IS 
U-ISS  .IS 


SJil 
4ISI 
41 SS 
SJ2) 
SJ2S 
7MB 
7M(: 
7MD 
7MAY 


7S4BY 

7MCY 

7MGY 

714AY 

7ltAY 

71SBY 

72tB  C/DY 

72SA 

7MA 


UO-7  Ua-2S  UO-37  UO-102  UO-175  UO<2M 

UO>12  UO-24  UO-67  00-103  00-170  UG-2S6 

00-18  00-37  UO-M  00-104  00-185  UO-240 

00-10  00-37A  00-86  00-108  MX*t96  00-384 

00-31  00-30  00-88  00-106  00-107  00-274 

OO-aiB  00-30  00-67  00-100  00-201  00-376 

00-33  00-34  00-66  00-148  00-308  00-278 

00-22B  00-08  00-188  00-338  00-390 

00-187  00-246  00-201 
00-171  00-308 


KLYSTRONS 

iK2S  2KSS  417A 

iK2S  2K4S  787A 

2Ki8  2KS4  7t7B 

2Ki8  2KSS  733A 

2K28 


M-358 

M-369 

M-369A 

M-380 


MC-277 

MC-320 

PL-268 

PL-269 


PL-260A 

PL-274 

PL-284 

PL-m 


PL-326 

80-239 

80-384 

TM-201 


93-C 

03-M 


40130 

4912tA 


D-18S960 

o-iooiaa 


E&-886898-6 

£8-889173-1 


UTAH  ^ 

Q.E.  886-827 
G.E.  MQ828 
Q.E.  8BG92SGI 
Q.E.  88GI3 
G.E.  K-2489A 
Q.E.  K-2744B 
AN/APN-t  (90I7S6-50I) 
AN/APN-9  <901768-602) 
AN/APN-S  (362-7260) 
AN/APN-8  (362-7261) 
WMtlnfhMiM  PH -I 
Wa»tinflh*MM  132-AW 
WMtIfiihMM  I39DW2F 


G  E^PVi.  II6V  60  ey  See.  6260V  80  MA— 12.6  KV 


INii  61.49 

INiSA  3.25 

INiSB  S.25 

IN27  1.79 


1.3  Ampe 

2.4  Ampe 
4.  (Ampe 

13.0 . 

I7.S . 


0.4  Ampe 

1.2 . 

3.2 . 

4.4 . 


OA4G 

CIA 

tC2l 

3A4G 

2B4 

3021 

3C33 

3C31 

4C35 

CSB 

SC32 

C4i 

PG-17 

PO«38 


PG-4t 

PG-S7 

PG-47 

PG-81A 

91 

PG-95 

PG-tiS 

Po-144 

PG-172 

PG-178 

RX233A 

FG-23SA 


394A 

GL-4IS 

KO-410 

KO-433 

KU-428 

KO-4M 

WL-453 

WL-473 

WL-477 

WL-48t 


Nmtmber,  1951  —  ELECTKONICS 


METERS 

3MA  DC  ZVk'  R— WapM.  Mack  ical. . ».» 

iOe  «lir»MiPA  DC— »'  i*fWI»<  »«. .  4.M 

laa.  DC  Fm  t>aa— 4*  tcalt  (ma.  fraa  aaalat) 

SW  aa.  DC  Vy  R  — Ctaaral  Elactric  .  2.M 

2  aaa.  RF  2'/i' Ra.— Wapsaa  .  3.1} 

S  aaa.  AC  4'/,'  R.— JBT . 4.11 

10  aaa.  RF  >/.'  R.— Maataa .  4.M 

M  aaa.  AC  3'A'  R. — Qaaaral  Clactrtc . 4.11 

3  aaa.  RF  $</t*  R.— WMtan .  a.tO 


MAGNETRONS 


OIL-FILLED  HIGH  VOLTAGE 
ISOLATION  TRANSFORMERS 

Pii.  440V  64  cy.  See.  1 16V  200VA  IneelatMl  fer  60KV 

DC~6.  E.  Perm  EIR— STH  x  iro . $126.00 

Pri.  II6V  00  cy.  See.  II6V  260  VA  IntvIeteO  (er  36 
KV  DC— 6.  E.  Feral  EIR~29'H  x  i2*t'D  $126.80 


OIL  FILLED  CONDENSERS 

VDC  Price  <  MPD  VDC 

400  1.49  I  I  2004 

400  1.45  I  1-1  2544 

400  R*d  1.45  I  32  2504 

400  1.85  I  3X.2  4004 

400  R'd  1.85  1  5004 

400  M'd  1.95  I  .01-.i3  4004 

400  1.95  .1  7094 

1400  .  42  .045  14KV 

1000  .  89  .05  14KV 

1000  1.85  .075  I4KV 


HIGH  VOLTAGE  TRANSFORMERS 


G.C.— PH.  nsv  80  ey.  See.  6260/3860/2600V  68  MA 

12.6  KV  Ini . $18.60 

Raytheen— Pri.  1 16V  80  ey.  See.  I500/6460V  CT  43 
MA  Hermetleally  lealed . $22.60 


COAXIAL  CONNECTORS 


FULL  LINE  OF  JAN  APPROVED 
COAXIAL  CONNECTORS  IN  STOCK 

UHP  N  BN  BNC 


CRYSTAL  DIODES 


ANTENNAS 

AT.38A/APT  <70te400MC) . $13.70 

Ar.49/APR-4  (300  te  3300MC)  13.70 

DZ-2  Leeo  antenna  with  tedutal  . 22.60 

AN-74B  (126  ta  160MC) .  3.26 

AN.86A  (P/0  SCR-621) .  I.6C 

AN.86A  (P/0  SCR-621) .  1.75 

AIA-3CM  eeolcaJ  lean . 126.00 

A8B  Yat3— 6  elemant  450  te  S8BMC .  7.00 

ASB  Yafl— OeeMe  itaelied  8  element .  12.70 

ASA  Yaai— OeyMe  itaehed  370  te  430liC .  29.40 


F.  W.  BRIDGE  SELENIUM  RECTIFIERS 

.KC  Volta  Input  —  Is  l  AC  Volta  Input  — 


TEST  EQUIPMENT 

•  I-222A  Sioeal  Geaerater . *  $79.60 

•  l•7^K  Si9aAl  Genaratar .  M60 

•  Vlbretaet  Mad.  216  Mattar . *  $46.00 

•  C-0  QalateM  FIRer  Type  IF-18  tl9/22ev  AC/DC 

20  Aaipa.  . •  10.09 

•  TS-i27/U  Freo.  Mater  w/»oarea .  $89.60 

•  TS-143/CPN  Oeellleeeeoe . *  ioLaO 

•  Dameat  I76A  OeelHeecepe . *$221.00 

•  LM.2i  FraoMoey  Meter . •  $40.60 

•  Gea.  Radle  7S7-PI  Pawer  Supply . *  127.00 

•  TB-8/AP  Frepppaey  Meter . *  $42.00 

•  I-I30A  Slanal  Qeaeratar . *  $88.00 

•  A.W.  Barher  LaPe.  VM-2$  VTVM . *  itioo 

•  TS-IOA/APN  Delay  Line  Teat  Set .  $46.80 

•  TS-ll/APQ-O  Calihrater .  gs.OO 

•  REL  W-II68  Frepaency  Meter  108-228  MC  »2.96 

•  CWI.I8AAG  Ranee  Calihrater  fer  ASB.  ASE.  ASV 

and  ASVC  Radars  ...  .  $39.98 

•  CRV-I4AAS  Phanten  Antenna  fer  TrpneaiHtere  ap 

to  480  MC .  $11.76 

•  3  CM.  Picfcaa  Hem  Antenna .  |8.i6 

•  I-ISOA  Sitnal  Generater^lO  em . *$IK.OO 

All  Items  New  Exeeat  Where  nelM  *  (Ext.  Ueed 
Cendttien) 


PULSE  TRANSFORMERS 


UTAH 


1  1/8*  1  Med  SS 
SS  2.5  Mt  SS 
SS  SMegSS 
1  4* 

DUAL  POTENTIOMETERS 

54  SS  50#  SS  1  Med  SS 

IP#  SS  IK  SS  2.5MMSS 

25P  SS  25PP  SS  5  Med  SS 

33P  SS  I  IPK  SS  IK  25K  3  8* 

TRIPLE  JJJ  POTENTIOMETERS 

lOOK/IOOK/IOOK^t*  20K/I60K/I6K— S' 

SOUND  POWERED  TELEPHONES 

U.  S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.I.  A.260  W.E.  0-173813 
A.E.  GL832BAO 


Weetlneheaie  232. AW2 
Weetlnjheaie  232-BW.2 
AN/APN.4  Blech  Die. 
Phike  352.7I4P 
PM  lee  362-7160 
Phike  382-7071 
Phllee  362-7178 
Raytheee  UX-7380 
wTe.  D-I8l3t0 
W.E.  0-183247 
W  E.  0-163326 
W.E.  0-184681 
W.E.  KS.$688 


WESTINGHOUSE 

HYPERSIL 

TRANSFORMER 

PRI-II5V.  60CY  S  KVA 
SEC  FI  -  240V  -  I.68A 
SEC  F2  •  240V  -  I.88A 
WT.  30  LBS. 

*14“  EACH 


Ttrms  10%  cosR  with  ordpr,  Oofoncp  C.  0.  0. 
units  roted.  All  pricps  npf  F.O.B.  oar  wort- 
8oaap«  Phila.,  Punna.,  subjuci  to  chongo  without 
notico. 


.  22.75  12 .  24.95 

.  35.50  i  18 .  32.58 

.  38.50  25 .  42.50 

.  49.50  I  34 .  55.50 

130  VAC  Va  WAVE  STACKS 

5  .88  I  150MA  $I.30  1  250MA  $1.75 


GENERATORS 

•  Celiaie.Pienear  type  7I8-3A  (Navy  Medel  NEA-3A) 

(Hftaat^C  1 16V  I0.4A  800  te  i400ey.  I  <$:  DC  30 
Velti  60  Amei.  Brand  New . $38.60 

•  EeHpee-Pieneer  type  1236-IA.  Oatpat— 30  Velti 
DC  16  Ampe.  Bmnd  New— Cripinal  Paehinf  . .  .$(6.50 


3  PHASE  INVERTERS 

Voltofp  ond  Frpqupficy  RpfMlotpd 
EctiptP  Pienppr  Typp  12121A 
DC  Inpat— 24  Velte  18  Ampe 
AC  Owtpat— 116  Vpiti  1.25  AmM  3  Phaee 

260  VA  0.7  P.F.  400  CyHee 
12.800  RPM  88*C  Temp.  RIee 
Brand  New  . $226.00 


AN/APA-23  RECORDER 

Sweep!  any  rpeelver  thraaph  tte  tanlnp  ranpe  and 
permanently  reeerdi  frepa*ncy  and  time  ef  received 
elenale  en  paper  chart.  Pewer  Inpat— (mdter)  27V 
DC  I.6A.  and  (reeerder)  80/1  iSV  AC  OO-TOOO  ey 
I36W. 

OHfInally  decipned  to  retard  palee  ar  elna-wavp 
medalated  eipnak  received  hy  AN-APR-I.  AN/APfl- 
2.  AN-APR.4.  AN/APR.$.  BC-348.  B-27.  SX.28. 
BRAND  NEW  . $147.50 


SPRAGUE  PULSE  NETWORKS 

7.6  E3-I-200  87P.  7.6  KV.  *‘E**  CkeaH  I  Mkreeec. 
200  PPS.  67  e**m!  Im^.  3  eectiene . 54.30 

7.5  E3-3.200-87P.  7.5  KV.  *‘E’'  Cireall  3  mkreeec. 

208  PPS.  67  ehme  Imped.  3  MCtlent  . $6  76 

7.6  C4-I8.80-67P.  7.6  KV.  “E**  CIrcalt  4  eectiene. 

18  miereeee.  60  PPS.  67  ehme  ImpM . $8.26 

16  E4.pl -400.60P.  I6KV.  “E"  eireaH  .01  mkreMe. 

400  PPS.  60  ehms  Imped.  4  eectiene . $12.00 

t6-A.|.400-60P.  ISKV.  **A"  areait.  I  miereeee. 

400  PPS.  60  ehme  Imped . $37.60 

IS  E7-2-200-50P.  ISKV  Ckealt.  3  miemeec. 
200  PPS.  60  ehme  Imped..  7  eectiene . $42.00 


THYRATRONS  X 


IGNITRONS 

PC-271  I  722A 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  S,  PA 

Te/tphonei  -  market  7-  6771-  2  -3 


SEARCHLIGHT  SECTION 


GUARANTEED 

BRAND 

NEW 


LECTRONIC  RESEARCH 


STANDARD 

BRANDS 

ONLY 


TUBE  SPECIALS 


r 


SYNCHROS 


ARMY  ORDNANCE,  NAVY  ORDNANCE  AND  COMMERCIAL 
SIZE  1,  3,  5,  6,  7  AND  8  GENERATORS,  MOTORS,  CONTROL  TRANSFORMERS, 
DIFFERENTIAL  GENERATORS  AND  DIFFERENTIAL  MOTORS  IN  STOCK. 


AY-101  D 

AY-120D 

AY-130D 

1CT 

IF 


C-4496B-B 

C-S6701 

C-6940S-2 

C-69406-1 

C-7B248 


C-7B249 

C-7B410 

C-78411 

C-7841S 

C-79331 


C-782S4 

C-78670 


SEND  FOR  COMPLETE  LISTIN6 


SYNCHRO  CAPACITORS  IN  STOCK 


Ttrmt  20%  tath  with  oidtf,  bolonct  C.  O.  0 
uiWtu  rstcO.  All  pfkn  ntl  f.O.B.  evr  w«rt- 
koust,  PMIa.,  Ftima.,  to  ehowg*  with- 


LEETRONIC  RESEARCH  LABORATORIES 

715-  19  ARCH  ST.  °  PHILA.  6,  PA. 

fe/cphones  -  MARKET  7-  6771  -  2  -  3 
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II 


WAIker  5-9642 


324  CANAL  ST.,  N.  Y.  C.,  13,  N.  Y, 


WRITE  US  YOUR  NEEDS  FOR  IMMEDIATE  QUOTE 
ALL  PRICES  F  O  B  OUR  PLANT.  MIN  ORDER  $5.00. 


TERMS 


LARGE  STOCKS  OF 


HERMETICALLY  SEALED  RELAYS 


CaUlos 
No.  Each 
R581  $3.9S 


Manufactwror  $>  No. 

Claro  SKSOJlt _ 

A.C.  RELAYS 

CUrallVSSIt 

Guardian  tOO  . 

AKod  ROdAIIS 

Laack  11S4 . 

Guardian  tOO . 

Guardian  fOO . 

Claro  Typo  Ct 
Automatic  F  Typo  RA 
Automatic  F  Typo  RA. . . 
AHon  Bradloy  RC3301 
ABTC1070 

Amporitc  tdNOtt  (Dolay). . . 

Time  Dcloy  2  Sec. 


Vohf  Contacts*  Ohms 

6VDC  DPDT  32 


24VDC  2C,  1 A  - 

110V  AC  2C^2A  550 

110V AC  DTOTt  445 

50  V  AC  2At 

24VAC  lAt 

24V AC  1A,  iCt 

12V  AC  2  A 

110V AC  2A,  1B 

110VAC  4POT 

110V AC  DPDT 

110V  AC  Solenoid 

110V AC  Coin  Release  — 

24V  AC  1A 

,  con  be  used  on  110V  with  1250  olims. 


110V  60  Cyc 
TIMING  MOTORS 

ISORAHAM  8  RFM  Fully  Endoeed  .  S1.M 

TELECHRON  3.#  RPM .  tlO 

GILBERT  With  Gear  Train  (or  6  RPDay  1.M 
GILBERT  «)  RP.M  (I  RPS) .  1.78 


110/220V  50-60  Cyc 
STEP-UP-DOWN  TRANSFORMERS 

40  W  .TI06.  2S0W.  fT107,  4.75;  350  Wi 

yTU2.l75 


D.C.  SENSITIVE  PLATE  RELAYS 

Siyma  4F .  1  me  SPDT  8000  R425  3.95 

RBM  33095 .  6  ma  SPDT  8000  R428  1.50 

G.  E.  CR3791B105C36  9  ma  SPDTL  10000  R584  1.50 

W.  E.  (Wholocli)  KS9665  9  ma  1  A,  1 B,  1 C  2000  R426  4.95 

KurmanMidfot .  12ma  SPDT  1500  R427  .90 

W.E.  0170700  .  8ma  SPDT  4850  R92  9.50 

AKodBOyXOO  12ma  DPDTt  3940  R587  9.95 

Claro  Typo  J  (K109)  6  ma  SPDT  3500  R30  3.50 

Dumont .  5  ma  lAt  5000  R230  .90 

Automatic  5035 A7  8  ma  1A  1300  Rl03  1.95 

CoolsoTypoC  4ma  1A  6500  R596  3.50 

Claro  B11413  (K101)  2  ma  SPDT  6500  R588  4.95 

aaroA8053t  8  ma  3A  6500  R408  3.95 

PoHor-Brumfiold  9  ma  SPDT;  2500  R364  1.95 

AKod  00344  (Dittorontial)  2.5  ma  SPDT  8000  R418  4.95 

Duol  OiHerential,  two  8000  ohm  coils  for  F.P.  or  balanced  circuits.  All  contacts  normally  open. 


TOGGLE  I.  PUSH  SWITCHES 

Conlacta  Mf|r  4  No.  Dooerlplion  Amps  Each 
SPST  Carlini"”Saiall  TocfirTCriOv' 8.15 
SPBT  A.  HAH  Toode  3 A,  250V  .25 

SPST  C-HB5A  Aircraft  3sA.24V  .25 

SPOT  C-HB8A  Airmdt  35A.  24V  .25 

BPDT  A,  HAH  Toede  3A,  125V  .25 

DPBT  A.  HAH  Tonic  3A.  125V  .35 

I  B*  A,  HAH  Momrotary  5A.  t25V  .23 

I  B’  TAM  Co.  Push  3A.  I2SV  .25 

1  A*  Square  D  Puah  I5A.  24V  .45 

20%  oft  in  lots  of  100  or  moro 


GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 

Mony  types  ond  sizes.  Send  us  your 
blueprint  or  somple  for  our  4)i.ote. 
Our  prices  ore  o  troction  of  ortginol 
foctory  cost. 


D.C.  SOLENOIDS  (For  More  Complete  Listing  See  Oct.  Electronics) 

Maynacon  305391-9  (Amp  900)  36V  1A  14  140  RS89  9.95 

Maynccen  305391-3  (Amp  900)  72V  1A  60  600  R590  3.95 

Maynacen  305391-4  (Amp  900)  1 20V  1A  200  2000  RS91  3.50 

Note;  Reloys  R5l9,-90y-91,  ore  200  amp  solenoids.  Holding  current  outomoticolly  cut  by  90%. 

Cutler-Hammer  6041H50A.  12V  2A  14  R592  9.95 


3PDT  D.C.  RELAYS 

G.M.  19566 .  6-12V  3PDT;  45  R593  1 

G.M.  19099-9 .  24V  3PDT;  800  R594  9 

G.M.  19799-1 .  18 -24V  3PDT;  100  R240  1 

G.M.  19995-1 .  24V  1A,1B,  2C;  300  R595  3 

Laacht069 .  24V  3PDT;  130  R241  1 

AKadB09D99 . 6V .  3PDT;  14  R225  9 

G.  E.  CR9791B106J3  24V  3PDT  160  R273  1 

G.  E.  CR979lBleoj4  4  6V  3PDT  12  R361  1 

G.  E.  CR979lBleeJ49  8 -12V  3PDT  60  Rl63  1 

Ceehc  55531 .  12-^24V  2A,  2C  150  R405  1 

*  A=Normolly  Open;  B:=Normolly  Closed;  C=Doubie  Throw, 
t  Octol  Type  Plug  Bose, 
t  Heovy  Duty  10  Amp  Contocts. 

A  Great  Variety  of  RELAYS  Not  ListeiJ  Here  Still  Available 
SEE  OUR  ADS  IN  PREVIOUS  ISSUES  OF  ELECTRONICS 


LEDEX  ROTARY 

RATCHET  RELAYS 

433  MECHANISM  ONLY  24V.  200  ohm. 

R5»7 .  $1.50 

f76-2»4S  MECHANISM  A  RATCHET  A  3* 

Ir  ahftft  6>\  ohm,  R69K . $3. SO 

#76-3576  MECHANI8M  A  RATCHET  A  4* 

Iz  sheft  6V.  H  ohm.  K599 . $3.75 

LEDEX  D.  C.  Impulse  operoted  mechonisms 
rotote  in  30*"  steps.  Rotchet  mechonism  hos 
Va'  shoft  with  flots  for  stondord  switch 
wofers. 


CLARE  A27523  Steppins  Reloy 
3  Deck,  10  Position  &  Off,  Electricol  Reset, 
24VDC.  4S  ohm  Impulse  Coil;  6VDC,  62  ohm. 
Reset  Coil,  R600  17.S0 
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SEARCHLIGHT  SECTION 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES 


RADAR— COMMUNICATIONS  — TEST  EQUIPMENT 


SPECIALS! 


SPECIALS! 


RADIO  HAM  SHACK  Inc 

189  GREENWICH  STREET 


NEW  YORK,  N.  Y 


Coitxia)  fUiay  K-101  SPPT — 24v  DC. 


WANTED  I  WANTED  1 

MILITAIIV  TEST  SETS  A  EQUIPMENT 

TS-12,  13,  85.  14.  16.  146,  174,  176.  263. 
26A.  etc.  AI'R.  ARC.  ART.  APS.  APA.  SCR. 
bC  equipment  and  parts.  Also  TUBES,  any 
quantity.  WRITE.  WIRE  OR  CALL. 


8rt  of  8.*|.1.SP  CMX'Cooasctors  fur 

lOOO  KC  Crystal  BT  eat . 

VK<2  Vacuum  Switch . . .  .  . 

Siania  Plat*  Relay  MOOO  okm  SPtlT .  .  ■  . 
RGft9/U  Coaxial  Cabir — 76  ohm 

160'  roll . Sli.M.  300'  roll.  .  . 

3”  Sropo  Shield . 

2  Spred  IHal  Drive  for  Ve"  Shaft  Ratioa 
<  6:1  1  to  1 . 


AN  CONNECTORS 
CASU 

CAPACITORS 

CHOKES 

CIRCUIT-RREAKERS 

COAX-CONNfCTORS 


•  CORDS 

•  CRYSTALS 

•  DELAY  LINES 

•  FILTERS 

•  PUSES 

•  HANDSETS 


•  INVERTERS 

•  JACKS 

•  KLYSTRONS 

•  MAGNETRONS 

•  MAGNETS 

•  MICROPHONES 


•  RESISTORS 

•  SSLSYNS 

•  SHOCK  MOUNTS 

•  SOCKETS 

•  SWITCHES 

•  TELEPHONE  EQUIP. 


Tas  'AP  a^aeiMl  Preq  A  Power  Meter. 
Ttia  APN  Altimeter  Tret  Set.  Ex.  . . 
TSll  AP. 

TSia  AP  V.S.W.R.  Te«t  Set  for  X-fli 
TS13/AP  XA  Bend  Stg  Gen  Pwr  A  P 
TSI4/AP  RA  Band  Rlc  Oen. 

TSISAP'  Altimeter  Test  Set . 

TSlS/APqt  Renee  C'altbretor. 

TSaS  APM  Teol  >Mt  fte-  R(  R7IS  AlU 
TSSa  TRC.l  70-100  mcs  SIS  Gea  uew 

Tsai/  Be  nd  Preq.  Meter. 

TS34  AP  Rt  nchm«<^»p*. 

TSaS  AP  X-Bet  d  Rie  Gen  Pwr  Mtr  f 
Tsaa  AP  X-Band  Pnwer  Meter. 

TS4S  AP  X-Rend  Sle  Gen. 

TS47  APR  Sir  Gen  40>!\<K>  Mes. 

TSS*  APM  Alilnteter  Te«t  Ret. 

TSAI  AP  S-Bend  Eehe  Rmi . 

Tsaa  AP  X-Beitd  F<  i>n  Box. 

TS47  AP  I.I  .M.  Te«t  .Het. 

TSaS/AP  rreq.  MU.  .*100-1000  BMe. 
TSSS  AP  \nltaee  IBvider. 

TSlOa  AP  Rene*  Celtbrator. 

TSIIO  AP  RtBo  Box. 

Till  I  AP  H-Rend  Prcn.  Meter. 
Tsias  AP  R  Bend  Pr>aer  Meter 
TSia*  AP  RvnrhP»«Mmf»e. 

TSISS  UP  S-Rand  Ri*  Oen  Pwr  Mtr 
T«IS4  AS  A.r.  VeniHm  of  RCaai. 
TSI70  ASM  l.l  .R.  Teet  Ret. 

TS174  AP  Preq.  MU.  40-400  Mee. .  . 
TS17S  AP  Preq.  MU.  300-1000  inae. 
TSIS4  AP 
TSISS  AP 

Tsaas  AP  300-1000  mes  Pwr  MU. 
Tsaaa  AP  XUI  niode  Teat  Set. 
Tsa7s  AP  AN  APSIS  Test  Set. 
SC-aat  Krequenrv  Meier. 

II-IS  Test  Set  for  St'R.'.aa. 
aa-aa  Te«t  set  fur  scitsaa. 
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SEARCHLIGHT  SECTION 


/I  LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


A  C.  MOTORS 

TEUCHRON  SYNCHRONOUS  MOTOR,  Typ«| 
■3,  110  V,,  M  Cy.,  4  W.,  2  RPM. 

PRICE  $3.00  EA.; 
TELECHRON  SYNCHRONOUS  MOTOR  Typal 
RC,  110  V„  M  Cy.,  «  W.,  *0  RPM. 

PRICE  $4.00  EA.' 
EASTERN  AIR  DEVICES,  Typa  J33,  Synchro-^ 
nmn.  IIS  V.,  400  Cy.,  3  <»,  0000  RPM. 

PRICE  $1S.OO  EA. 


HAYDON  TIMING  MOTORS 
no  V.,  60  CY. 

Tyy«  1400,  2.2  W.,  4/S  RPM.  PRICE  $3.00  EA. 

TYPE  1400,  2J  W.,  1/240  RPM. 

PRICE  $3.00  EA. 

TYPE  1400,  2.3  W.,  1  RPM.  PRICE  $3.00  EA. 

TYPE  1400,  2.2  W.,  1-1/S  RPM. 

PRICE  $3.00  EA. 

TYPE  1400,  3.5  W.,  1  RPM.  WiHi  shift  unit 
automatic  anyaaing  and  disengaging  shaft. 

PRICE  $3.7S  EA. 

TYPE  1400,  2.2  W.,  1/40  RPM. 

PRICE  $3.00  EA. 

SERVO  MOTORS 

CK1,  PIONEER,  2  «  400  Cy.  PRICE  $10.00  EA. 

CK2,  PIONEER,  2  «,  400  Cy.  PRICE  $14.00  EA. 

CK2,  PIONEER,  2  0,  400  Cy.,  with  40:1  roduc- 
tion  gear.  PRICE  $1S.S0  EA. 

10047-2-A,  PIONEER,  2  0,  400  Cy.,  with  40:1 
reduction  gear.  PRICE  $10.00  EA. 

i  MINNEAPOLIS  HONEYWELL  Type  B,  Part  No. 
6303 AY,  IIS  V.,  400  Cy.,  2  0,  built-in  re¬ 
duction  geor,  SO  lbs.  in  torque. 

PRICE  $10.00  EA. 

MINNEAPOLIS  HONEYWELL  Amplifier  Types 
6403,  IIS  V..  400  Cy.,  Used  with  above] 
mofor.  PRICE  $10.00  EA.  WITH  TUBES] 

REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 

PIONEER  TYPE  ANS730-2  Indicator  and] 
AN5730-S  Tronsmifter. 

PRICE  $40.00  PER  SET] 

KOLUMAN  TYPE  4S0K-03  Indicator  and  479- 
01  Transmitter.  PRICE  $1S.00  PER  SET] 

D  C  MOTORS 

JAECER  WATCH  CO.  TYPE  44K-2  Contactor 
Motor,  3  to  4.S  V.  Mokes  one  contoct  per 
second.  PRICE  $3.S0  EA. 

6ENERAL  ELECTRIC  TYPE  SBA10AJ37,  27  V., 
O.S  amps.,  0  ox.  In  torque,  250  RPM. 

PRICE  $10.00  EA. 

BARBER-COLMAN  CONTROL  MOTOR,  Typei 
AYLC  S091,  27  V.,  0.7  Amps.,  1  RPM.  Con- 
tMns  2  od{.  limit  switches.  500  in.  lbs.' 
torque.  PRICE  $4.50  EA. 

WHITE  R006ERS  ELECTRIC  CO.,  Type  490S 
No.  3  ,12  V.,  1.3  Amps.,  IVi  RPM,  torque 
"•  “  PRICE  $10 - 


INVERTERS 

WINCHAR6ER  CORP.  PU-14/AP,  M67S0. 
Input  24  V.  D.C.,  40  Amps.  Output  IIS 
V.,  400  Cy.,  1  0,  4.5  Amps. 

PRICE  $100.00  EA. 

HOLTZER  CABOT  TYPE  149F,  Input  24  V.  O.C. 
at  34  Amps.,  Output  24  V.  at  250  V.A.,  400 
Cy.,  and  IIS  V.,  400  Cy.,  at  500  VJk.,  1  0, 
PRICE  $7S.OO  EA. 

PIONEER  TYPE  12117.  Input  12  V.  D.C.,  Out¬ 
put  24  V.,  400  Cy.  at  4  V.A. 

PRICE  $30.00  EA. 

(pioneer  type  12117.  Input  24  V.  D.C.,  Out¬ 
put  24  V.,  400  Cy.  at  4  V.A. 

PRICE  $30.00  EA. 

^PIONEER  TYPE  12II4-2-A.  Input  24  V.  D.C., 
at  5  Amps.  Output  IIS  V.,  400  Cy.,  1  0 
at  45  watH.  PRICE  $100.00  EA. 

^CENERAL  ELECTRIC  TYPE  5D21NJ3A.  Input 

^  24  V.  D.C.  at  3S  Amps.  Output  115  V.,  400 

Cy.,  4SS  VJL.,  1  0.  PRICE  $35.00  EA. 

LELAND  PE  210.  Input  24  V.  D.C.  at  90  Amps. 
Output  115  V.,  400  Cy.,  1  0  at  1.5  K.V.A. 

PRICE  $47.S0  EA. 


PIONEER  AUTOSYNS 

>TYPE  AY1,  24  V,  400  Cy.  PRICE  $0.50  EA. 
I  TYPE  AYS,  24  V..  400  Cy.  PRICE  $0.50  EA. 
]TYPE  AY14C,  24  V.,  400  Cy.  PRICE  $1S.OO  EA. 
]TYPE  AY14D,  24  V.,  400  Cy.  PRICE  $15.00  EA. 
(TYPE  AYS4D,  24  V.,  400  Cy.  PRICE  $10.00  EA. 


PIONEER  AUTOSYN  POSITION 
EINDICATORS  &  TRANSMITTERS 

TYPE  5907-17.  Dial  graduated  0  to  340°,  24 
V.,  400  Cy.  PRICE  $30.00  EA. 

TYPE  4007-39.  Dual  Dial  graduated  0  to  340°, 
24  V.,  400  Cy.  PRICE  $50.00  EA. 

^TYPE  4550-2-A  Transmitter,  24  V.^ 

2:1  9«ar  ratio. 


VOLTAGE  REGULATORS 

LELAND  ELECTRIC  CO.  TYPE  B,  Carbon  Pile 
type.  Input  21  to  30  V.  D.C.  Rogulated 
output  10.25  ot  5  Amps.  PRICE  $4.50  EA. 

'WESTERN  ELECTRIC  TRANSTAT  V0LTA6E 
RECULATOR  Spec.  No.  V-122tSS,  Load 
K.V.A.  0.5.  Input  115  V.,  400  Cy.  Output 
adiustable  from  92  to  115  V. 

PRICE  $10.50  EA. 


RATE  OR  TACHOMETER 
GENERATORS 

!eaSTERN  air  DEVICES  J34A,  .02  V.  D.C.  per 
RPM.  Mox.  tpotd  5000  RPM. 

PRICE  $17.S0  EA. 


75  If*,  lbs. 


ELECTRIC  INDICATOR  CO.  TYPE  BAR  Rotation 
50  EA  S  Indicatory  110  V.,  M  Cy.p  1  <t>- 

^  *  PRICE  $14.00  EA. 


SYNCHROS 

IF  SPECIAL  REPEATER,  11$  V.,  400  Cy. 

PRICE  $20.00  EA. 

2J1F3  CENERATOR,  115  V..  400  Cy. 

PRICE  $10.00  EA. 


400  Cy. 


PRICE  $10.00  EA. 


2J1H1  DIFFERENTIAL  CENERATOR  57.S/S7J 
V.,  400  Cy.  PRICE  $10.00  EA. 

5SDC  DIFFERENTIAL  CENERATOR,  90/90  V., 
400  Cy.  PRICE  $20.00  EA. 

56  CENERATOR,  IIS  V.,  40  Cy. 

PRICE  $50.00  EA. 

.15  V,  400  Cy. 
PRICE  $10.00  EA. 


D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  S.S.  FD4-23,  27  V.,  10,000  RPM. 

PRICE  $4.50  EA. 

DELCO  TYPE  5049444,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

DELCO  TYPE  5049370,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 


BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX21S/AP6,  20  V.  D  C., 
7,000  RPM,  1/100  H.P.  PRICE  $10.00 

WESTINCHOUSE  TYPE  FL,  115  V.,  400  Cy., 
4,700  RPM,  Airflow  17  C.F.M. 

PRICE  $10.00  EA. 

DELCO  TYPE  5040571  Meter  and  Blower  As¬ 
sembly,  P.M.  Motor,  27  V.,  10  000  RPM. 

Mice  $15.oo  ea. 

GENERAL  ELECTRIC 
D  C  SELSYNS 

STJ9-PAB,  TRANSMITTER, ‘24  V. 

PRICE  $4.00  EA. 
24  V.  Dial  marked 
PRICE  $4.00  EA. 
;0DJI1-PCY,  INDICATOR,  24  V.  Dial  marked 
* .  PRICE  $7,50  EA. 


RECTIFIER  POWER  SUPPLY 

CENERAL  ELECTRIC  TYPE  4RC144.  Input  230! 
Vv  40  Cy.,  3  0,  adiustable  input  toM-  Out¬ 
put  130  Amps.,  at  20  V.  D.C.  Continuous 
duty.  Sixe  44"  high,  20"  wide  and  17.5" 
PRICE  $225.00  EA. 


>6ENERAL  ELECTRIC  TACHOMETER  CENERA- 
■  TOR  TYPE  AN5531-1.  Variable  frequency, 
3  0  output.  PRICE  $20.00  EA. 

iCENERAL  ELECTRIC  TACHOMETER  CENERA- 
'  TOR  TYPE  AN5531-2.  Variable  frequency, 
3  0  output.  PRICE  $25.00  EA. 


CREAT  NECK 


MISCELLANEOUS 

SPERRY  AS  CONTROL  UNIT,  Part  No.  444034. 

PRICE  $7.50  EA. 

SPERRY  A5  AZIMUTH  FOLLOW-UP  AMPLI- 
FIER,  Part  No.  454030,  with  tubes. 

PRICE  $5.50  EA. 

SsPERRY  AS  DIRECTIONAL  CYRO,  Part  No. 
t  454029,  115  V.,  400  Cy.,  3  0. 

0  PRICE  $25.00  EA. 

0PIONEER  TYPE  12000-1  CYRO  SERVO  UNIT. 
.  S  115  V.,  400  Cy.,  3  0.  PRICE  $20.00  EA. 

'  S  ALLEN  CALCULATOR  TYPE  Cl  TURN  6  BANK 
0  INDICATOR,  Part  No.  21500,  20  V.  D.C. 

S  PRICE  $15.00  EA. 

>TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
^  Part  No.  610S0A3.  PRICE  $15.00  EA. 

1  PIONEER  CYRO  FLUX  CATE  AMPLIFIER  Type 

S  12074-1-A,  115  V.,  400  Cy. 

*.  PRICE  $40.00  EA. 


363  GREAT  NECK  ROAD,  GREAT  NECK.  N  Y. 
Telephone  GReat  Neck  4-1147 
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SEARCHLIGHT  SECTION 


OTHER  H.V.  MICAS 

12.5KV  I  .01  7KV 

lSKVTyiw76A  I  .02  S.ftKV 

5KV  I 


MITTING 

MICAS 

wr  Iff  «• 


VoHaOet 

Avail. 

400 

2-4-000 

4-0-lK 

000 

2-4-000 

400 

4-0-lK 

000 

1-2-4-0-IK 

4-600 

50-100 

500 

25-50-75 

25 

25 

15 

12 


200:  4  !mL6U  000  4  l>5 

200l  •  '.S7I.M  I  aoo  4  I  1.14 

(»l«iiy  Mlwr  llm  l«  ■>««» 

oii4  "UKF"  CONNECTORS 


SELECTOR 

>  SWITCHES  I 

o«.  DmtIi  Tjrpa  Each! 
11  I  Bak-oabic  .46 

21  3  BaR-n.  ttit#  .66 

2  1  Ccr-ahtc  .56 

6  2  Bak>n.  ahtc  -46 

11  2  Bak'D  atitl  >75 

4  2  Bak-  shtc  .56 

3  2  Cer-n  ahis  .66 

11  0  Bak-n  abtc  1.65 

5  5  Cer>abtt  2.25 

2  4  Bak-n  alitc  1-65 

ijr  otiiar  typas  la  atcKrk 


UG.6'U  UG-24'U  63-U 

US/16U  1;G-2S^U  63*tA 

t'G*l2/U  UG*27'U  6JIR1 

UG-I4^1I  UG-I7/AU  63>ISI 

UG^li/U  UG-M'U  63-lR 

UG-I4/U  UG-67  U  6».ip 

UG-lt^U  UG«1^^U  62-lSI 

UC-16/U  UG-lliV  65-221 

UGI26U  UG-264'U  CN41 

UG-26'U  UG- 246/1)  CN  41 

IJG-^BX*  62-lAC  CN41 

UG-22  U  U-IF 

PRICES  ON  REQUEST 


21.61  2-400 

21.62  0-1500 

21.645  000 

.6441.655  600 
.21.65  0-1500 

.11.65  200 

.11.5  400x50 

21.1  4-000 

21.14  000 

21.2  000 

21.25  4-000 

.21.5  500 

21.5  4-600 

1.1.66  500 

1.1.1  300 

l.iS  200 

2ll  000 

2116  25 

21.661  000 

21.66  000 

21.1  4-000 


A  LEVER 

SWITCHES 

Ovar  100  Voriatias  in  Slock 
of  MOSSMAN  #4101  Sariaa 


ELECTRONICS  — Noyambar.  I95t 


IMMEDIATE 

DELIVERY 


FULLY 

GUARANTEED 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J 


e/tw-  /c 


SEARCHLIGHT  SECTION 


UNITS  •  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


AC-SERVO  MOTORS 


SYNCHRONOUS  MOTOR 


INVERTERS 


\V.  K.  S-128S228. 
F'ur  2  phaiie 
2  40  cycle 
uperiAlion. 
oit  volts. 

I*rtr«  $9.75  «M  h. 


tVliK  hMrKt^rin  -7  .\P 

Input  2K  VLH'  at  160 
amps,  output  11a  V. 
4uo  <'y.  1  ^  at  2900 
VA.  N'oltaK**  and  fre- 
q  u  e  n  y  reKulated. 
C'oni.  rluty.  Slock 
SSA-164  Privr  $90.50 
each. 


IMoneer  Type  CK>S. 

28  V.  400  cycles  fixed 
phase,  var.  phase  49  v. 
max.  1.05  in.'ox.  Stall 
torque.  Rotor  moment 
of  inertia  7  pm/cm: 
With  40:  1  icear  reduc¬ 
tion.  Large  Qty. 

l*Hre«  on  Keqoeat 


Stock  2;SA-817. 


JOHN  OSTER 
MOTORS 

Types  B-9-1  & 

H-9-2  27.5  V  IX'  A- 
12  V  lx*.  5C00  rpm. 
Huilt-in  noise  Alter. 
I^rge  gly. 

PHIt'ES  OX 
RKgUKST 


amps.  Output  115 
V  400  cy.  1  4  at 
1560  VA.  I*F  0  8 
W.E.  Spec.  KS- 
5401L1.  Stock 
rSA-28«.  Price 
$29.59  e». 


C-1  Autopilot 
Amplifier 

Three  channel  servo 
amplifier  fur  use  in  C'l 
Autopilot.  7  tubes.  Stock 
rSA-172. 

PRIf'ES  ON  REQUEST 


FORD  SERVO  MOTOR 

115  vtdt  60  cycle  two  phase 
low  inertia  motor  15  watts 
output.  RuOrd  207927. 
Stock  sSA-291  Price 
9I9..%0  ench. 


PE-tl8Elnverten» 
Russet  Electric 
and  Leland.  Input 
28  VDC  at  92 
amp.  Output  115 
V.  400  cycles  at 
1500  VA.  PP  0.9. 
Stock  2rSA-112A. 
Price  $49.59  ench. 


Pioii9er  $9nf9  Motpr 

Type  10047-2A.  2  4  409  cycle 
low  inertia.  26  v  fixed  phase. 
45  V.  max.  variable  phaae 
Stock  rSA-90  Price  $12.50 
ench. 


Aircraft  Generator 
Eclipse  NEA-3 

Output  115  VAC;  10  4 
amps  800  cycles  at 
2400  rpm.  Alsu  30 
VIX'  at  6  amj)!». 

Stock  :;SA-304.  Price 
$.^19^10  each. 


VDt*  at  14  amps 
output  115  V.  400 
cy.  3  4  at  100  VA. 
Voltage  and  fre¬ 
quency  regulated 
Made  1949.  Stotk 
rSA-304.  Price 
$M9.50  eM'h. 


MICROWAVE 

ANTENNA 


PM  MOTOR 


A.X-SI7  'APO  ISB.  :2 
I'm  dipole  and  13 
inch  Parabola  housed 
in  weatherproof  Ra- 
dome  lO*  dia.  24  v. 
DU  spinner  motor  for 
conic  scan.  Stock 
2rSA-95.  Shipping  wt. 
70  Ihs.  Original  boxes. 

Price  $l4.50cn. 


400  Cycles 
Three  Phase 


Sampsel  IK' 

motor.  Tyjie  S — 151273. 
One  in. /ox.  torque  at  7000  rpm.  IH"  x  IS" 
X  245"  Lg.  Stock  rSA-283.  Price  $I2..5 
enefc.  Qwintity  nvaJInblc. 


— Input  28  volts  DC 
put  three  phase  115  volts 
n  va.  0.80  P.K.  .\liio  sec- 
6  volts  400  cj'cles  at  250 
md  frequency  regulated 
. $99JI9  ca. 

. $119..50 


at  52  amps.  i ) 
400  cyf  l»-s  at  " 
•  inil  output  of 
V.A.  Voltage 

New — Perfeef 
AIho  M(f-1.1SI- 


ANTENNA  TILT 
INDICATOt 

D-C  Selsyn  type  tilt  Indicator. 
O.E.  8DJ29AAK.  24  volt 
Stock  »SA-294.  Price  $$.75 
each. 


800  CYCLE  INVERTER 

.\av>  Type  UHV-:i  AAR.  OK.  5AS121I.J2 
27  V.  IH*  Input  ft  45  amps.  120  v.  400  cy 
output  750  V.  A.  P  K.  0.30.  Wt.  22.6  lbs 
Stork  rSA-192.  Price  $59.50  each. 


COMPASS  INDICATOR 

!K  Compmm  Indicator. 

60^-5  in.  dial.  28  ▼.  400  cy. 
2  V.  60  cy.  Ideal  position 
Hator.  Stock  2fSA-284. 

Prico  $6.50  99ck 


BLOWER  ASSEMBLY 


.44'  Motor  Hpectal 
Ka«stcrn  .41r  Dcvicea  J-SS 

115  V.  400  cy.  3  phase  syn¬ 
chronous.  8000  RPM.  Stock 
rSA-59. 

Price  $19.50  each 


400  CYCLE 

AIRCRAFT  ACTUATORS 

.Manufactured  by  AlrResearch.  US  volt  400 
cy»  le  operation.  2  4"  linear  travel.  Stat. 
h»a<l  200  lbs.  Ten.  75-100  lbs  Uomp.  75-100 
tbs  slo<  k  rSA-326.  Price  $24.59  each. 


WESTINGHOUSE 


DC  SERVO  MOTORS 

Cllnco  B-64  IX’  Hervo  I' nit  —  armature 
ullage.  80  ^  d-c  max.  27.5  v.  held  1/165 
tp  3100  rpm.  Field  current  200  ma.  Arma- 
ure  current  20o  ma.  at  normal  torque. 
SttM  k  2rSA-211.  Price  916..%9  each. 


V.  400  cy.  17  c.f.m, 
Ufles  capacitor, 
k  rSA-144.  Price 
$14.59ea. 


'John  tKter  .4-21E-12R  — 

Sidit  riebi  series  reversible 
motor.  W.E.  KS-5996-LO-4. 
28  V.  d‘<  amps.  2  watt.s 

output.  14"  diam.  x  24"  Ilf 
I«leal  for  relay  or  thyratron 
»Tvor  Stock  JJSA-2SI.  Price  W.25  each. 


ALSO  IN  STOCK 

4  -1  .%l  TriPII.41T  4  4)MP4>NK>TS 
4-5  .\l  TOPlI.riT  CeYKOS 
CiENKK.SI.  TKI4'  0-4  SKI.HYXH 

AC  and  DC  K.%TK  GENKR.STORS 


2JltU.  :J1HI.  2J5FB1. 
2.I5K1.  :.J1F.3.  XXL  X.  XV. 
VII.  II.  IV.  etf 


WMfTf  FOR  LISTING 
Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 


SPfCMLISTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 


November,  1951  —  ELECTRONICS 


Oyro 

anti  lloufdng  1 

iirror 

Amiemhly.  For  K-I4A 

sight- 

Ing 

head.  Oyro  stabilised 

mirn 

sr  amiembly. 

Stock 

«SA- 

-294  Price  $9.75 

each. 

SEARCHLIGHT  SECTION 


N  EW  YORK’S  '>  RADIO  TUBE  EXCHANGE 


TYPE  PRICE  TYPE  PRICE  TYPE  PRICE  TYPE 

OA8 .  $8.00  8J38 .  17.95  5CP7A....  15.00  38aA . 

OA3 .  1.50  8J39 .  5D81 .  87.50  350A  . 

088  .  3  00  8J48 .  150.00  5JP1 .  87.50  3508 . 

CX3  1.75  8J49 .  109.00  5JP8 .  19.50  357A . 

003 .  1.50  8J50 .  69.50  5JP4 .  87.50  368AS  . . . 

CIA  4.95  8J61 .  75.00  5LP1 _  18.95  37lB . 

CIB .  6.95  8168 .  75.00  5LP1A....  19.50  385A . 

1881 A .  8.75  8K85 . 47.50  6C81 .  89.50  388A . 

1888 .  3.95  8K88 .  37.50  C6A .  3.95  393A _ 

1883  .  9.95  8K89 .  87.50  Cdj .  9.95  394A . 

1884  .  17.95  8K41 .  99.00  7BP7 .  7.95  MX408U. 

1886  .  8.95  8K45 .  199.50  7DP4 .  10.00  417A _ 

1887  .  19.50  8V3G....  8.10  18AP4.  ..  55.00  434A . 

1838 .  4.10  3884 .  5.50  15E .  8.95  446A..  .. 

1838 .  33.00  EL3C .  5.95  15R . 95  450TH.... 

1848.  19.95  3C84 .  1.95  NE16 . 45  450TL.... 

1856 .  49.95  3C31 .  5.95lFGl7  .  6.95  464A . 

1860 .  69.95  3C45 .  13.95 'RX81 .  3.95  471 A . 

1N81 .  1.35  3DP1A...  10.95  35T .  4.95  587 . 

1N81A.  1.75  3E89 .  15.50  45Sp<ei«l.  .35  WL530... 

1N81B  ..  4.85  SN4 .  5.50  RK39 .  8.95  WL531 . . . 

1N88 .  1.75  4A1 .  1.75  VT58 . 35  700A/D.. 

1N83  .  8.00  4886 .  10.95  RK78 .  1.95  701A . 

1N83A...  3.75  4C87 .  85.00  RK73 .  1.95  703A . 

1N83B. ...  6.75  4C88 .  35.00  lOOTH  ...  9.00  705A . 

1N87 .  5.00  4E87 .  17.50  FG105  ...  19.00  706AY... 

1N48 .  1.00  4J85 .  199.00  F183A....  8.95  706CY.... 

1S81 .  6.95  4J86 .  199.00  803A  8.95  707A . 

8888 .  4.95  4J87 .  199.00  811 . 75  7078 . 

8886 .  3.75  4J30 .  395.00  817C .  18.00  714AY  . 

8C34 . 35  4J31 .  99.00  848C .  10.00  715A  ... 

8C40  .  80.00  4J38  .  99.00  849C .  4.95  7158 . 


1N88 .  1.75  4A1 .  1.75  VT58 . 35  700A/D.. 

1N83  .  8.00  4886 .  10.95  RK78 .  1.95  701A . 

1N83A...  3.75  4C87 .  85.00  RK73 .  1.95  703A . 

1N83B. ...  6.75  4C88 .  35.00  lOOTH  ...  9.00  705A . 

1N87 .  5.00  4E87 .  17.50  FG105  ...  19.00  706AY... 

1N48 .  1.00  4J85 .  199.00  F183A....  8.95  706CY.... 

1S81 .  6.95  4J86 .  199.00  803A  8.95  707A . 

8888 .  4.95  4J87 .  199.00  811 . 75  7078 . 

8886 .  3.75  4J30 .  395.00  817C .  18.00  714AY  . . 

8C34 . 35  4J31 .  99.00  848C .  10.00  715A . 

8C40  .  80.00  4J38  99.00  849C .  4.95  7158 . 

8C43 .  87.00  4J33 .  99.00  850TI _  19.95  715c . 

8C44 . 90  4J37 .  99.00  8748  .  3.00  71  ia 

8D81 .  1.75  4J38 .  89.00  304TH..  .  15.00  7igAy/Ey 

8E88 .  3.75  4J39 .  99.00  304TL....  14.50  AJSa 

8E30 .  8.75  4J41 .  99.00  307A .  4.95  . 

8J86 .  87.75  4J58 .  350.00  310A .  7.95  . 

8J87 .  89.95  C5B .  8.95  311A .  7.95  '“A..... 

8J31 .  89.95  5BP1 .  6.95  318A .  3.95  783A,B. 

8J38 .  69.95  5BP4 .  6.95  383A .  85.00  784A 

8J36  .  105.00 1  5CP1 .  6.95  I  387A  3.95  7848 . 


This  MonHi's  Special  4C28. 


PRICE  TYPE  PRICE  TYPE  PRICE 

9.95  785 A .  9.95  884 .  1.95 

7.95  786A .  6.95  885  -  1.75 

5.95  7868 .  56.00  889R . 199.50 

80.00  786C .  69.00  913 .  18.95 

6.95  788AY...  87  00  914 .  75.00 

1.95  730A .  88.95  931 A .  6.95 

4.95  801 A .  1.00  954 . 35 

8.95  808 .  4.85  955 . 55 

8.95  803 .  5.95  956 . 69 

8.95  804 .  13.50  957 . 89 

.75  805 .  5.95  953 A . 69 

17.95  806 . 85.00  959 . 69 

IT.95  807 .  1.M  975A .  17.95 

1.95  808 .  3.50  001  is 

45.00  809 .  8.45  . „ 

45.00  810 .  11.00  !llo  ••  /g! 

9.95  811 .  3.15  ’5 

8.75  813 .  8.95  IJ” .  J  W 

15.00  814 .  3.95  1613 .  1.38 

88.50  815 .  3.50  1616 -  8.95 

18.50  816 .  1.45  1619 . 89 

85.00  889 .  9.95  1680  .  .  5.95 

7.50  889A .  11.95  1688 .  8.75 

6.95  8^ .  15.95  ^^84 .  8.00 

.3’5  8308 .  11.50  . ^5 

48.50  838 .  6.95  4 

48.50  838 A .  9.95  J  ” 

17.95  833A .  49.95  *0*0 .  J  ” 

87.00  834 .  7.95  *051  1.80 

7.95  836 .  4.95  8018 .  4.85 

7.95  837 .  8.95  8013  .  8.95 

15.00  838  .  6.95  8013A  ...  5.95 

85.00  845  .  5.59  8014A..  .  89.95 

1.75  849 .  58.50  8080 .  3.50 

’  48.50  851 .  80.50  8085  .  6.95 

89.50  860 .  4.95  9001 .  1.75 

3.95  861 .  39.50  9008 .  1.50 

3.95  866A .  1.79  9003  ...  1.75 

14.95  8698 .  37.50  9004 .  1.75 

4.95  878A .  3.95  9005 .  1.90 

6.95  878 .  1.95  9006  .35 

..$35.00  OTHERS 


ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NYI — 3235 


TEST  EQUIPMENT 


ATTCNTION  PURCHASING  AGINTS  AND 
•USINESS  MANAGERS 

WE  BlfY>-WC  BELL— WE  EXCHANGE—WILL 
PAY  CASH  Fan  YOUR  INVENTORY  NO 
MATTER  HOW  OMALL  OR  LARGE. 
^TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 

Test  Equipment 
Microwave  K  Band  24,000  MC 

TSKI-SE  Spectrum  Anolyier 

X  Band  10.000  MC 

TS  12  Unit  1  USWR  Meosuring  Amplifier, 
2  channel 

TS  12  Unit  2  Plumbing  for  oboYe 
TS  33  X  Bond  Power  ond  Frequency  Meter 
TS  35  X  Bond  Pulsed  Signal  Generator 
TS  36  X  Bond  Power  Meter 
TS  45  Bond  Signal  Generator 
TS  146  X  Bond  Signal  Generator 
TS  62,  TS  102,  TS  168 
X  Bond  Mogic  T  Plumbing 
X  Bond  Tunoble  Crystal  Mounts 
TVN  #3EV  Bridge  Cy  94 


PHONE  U>ORTHA-8262 


S  Band  3000  MC 

TS  102,  TS  270 

TS  125,  TS  155,  TS  127 

RF  4  Electricolly  Tuned  S  Bond  Echo  Box 

BC  1277/60ABQ  S  Bond  Pulsed  Signal 

Generator 

PE  102  High  Power  S  Bond  Signol  Genera¬ 
tor 


Hoxeltine  1030  Signol  Generator  1 45  to 
235  Megacycles 

Measurements  Corp.  type  84  Stondord  Sig¬ 
nol  Generator 

TS  47,  40  to  400  MC  Signol  Generator 
TS  226 

Audio  Frequencies 

RCA  Audio  Chonalyst 


>^jHBIRTY  ElICTROMICS.  INC 


Broadcast  Wave  Bands 

I62C  Rider  Chanolyst 
Short  Wove  Adopter  for  162C 
TS  174  Signal  Generator 

Oscilloscopes 

BC  12B7A  used  APA10,  APA28 

in  LZ  seH  TS  34  Oscil- 

Supreme  564  loscopes  WE 

TS  126 

Other  Test  Equipment  and 
Meters 

TS  IS/A  Magnet  Flux  Meter 
General  Radio  V  T  Voltmeter  72tA 
Colibrator  WE  1-147 
General  Radio  1000  cycles  type  213 
Limit  Bridges 

Boonton  Standard  instructions 
Model  40  Pyrometer 
Rowson,  meters  0-10  Microampere  0-2 
Millivolt 

RADAR  Sets  &  Parts 
APS  3— APS  4— R.111/APR5A 
Minimum  Order  $25.00 
Prices  Subiect  to  Chenf* 


I3S  LIBERTY  ST.,  NEW  Y0RK6,H.Y. 


SEARCHLIGHT  SECTION 


RELAYS 

FOR  EVERY  PURPOSE 


Over  a  Million  in  Stock! 


Each  ralay  ia  brand  naw,  atandard  nnaka.  inapactad, 
individually  boxad  and  fully  guarantead. 


Tha  following  liat  rapraaanta  only  a  portion  of  our  ralay 
atock.  Writa  or  wira  ua  for  information  on  typaa  not 
ahown. 


WiM-k  IX' 


."‘lock  I  I  f 


^  oltAC<‘  OtUDACf' 


STANDARD  DC:  TELEPHONE  RELAYS 


60(1 

6MKi 

lO.IKMi 


H-667 

R-632 
K>154 
R-5I7 
K<116 
K-631  100/125 
H>545  110/250 


300 


H-124 
R-160 

R.501  6 

R-155  12 

R-520  200  -300 
R-150  6 

R-15S  6 


(>«(  Skt 
lH/10  AmpH 
1  A/3  Amp»> 


31'  A  3A 
IH  A  1(’ 
4A  A  4H 


1.4S 

1.25 

1.56 

1.5A 

3.65 


1.45 

5.45 
1.55 


SHORT  TELEPHONE  RELAYS 


R-771 


24 

1V24 


R-603 
R-575 
K-764  4S 

R.563  60k 120 
R-KOl  115' 

R-213  5,S' 

R-5h!*  12 

R-113  12 

R-6K0  12.  24 

R»791<  24 

11-115  24 

R-110  24/32 


2(N> 

4(Mi 

500 

1000 

750(» 


35(M» 

MMMi 

(MHKI 


21'.  IR 
lA/lO  ADipti 
lA/10  Amph. 


<X>NTAC'TORS 


R-554 

R-7K>* 

R-6K2 


R-657 

R-26:. 

R-53:. 

R-556 

R-557 

R-I7K 

R-727 

R-60K 

R-1K4 

R-710 

R-1S2 

R-244 

H-65{« 

R-552 


R-677 

R-532 

H-676 


^4  2(M> 

24  60 

24  100 

24  K5 


12  25 
24  50 

24  60 


24  125 

25  50 

24  10 

2H  KO 
75«  265 
12  7.2 
24  70 
24  \04* 

24  132 

24  150 

14  45 

2^  150 

6  3 
6  35 
6  15 


lA/75  Ampti 
lA/50  AmpK 
lA/  50  .MnpH 
2A/  1(M>  Ainpt> 
3R  A  2A 
5A/10  Ampti 
2A/ 10  Amp^ 

1 A  '50  AmpH. 
4A/ 100  .Amph 
lA/100  Ampo 
lA/ 100  .Ampti 


lA/ 100  Amp^ 
lA/20  .AmpH 
lA/200  AmiN> 
lA/100  Ampv 
lAk  200  Ampti 
lA.  25  Ampti 
l.A/20  AmptN 

2A/20  .Ampti 
4A/50  Ampti 
lA/50  Ampti 
iA/.*»0  .Amph 
lA,  .50  AmiNi 
lA/30  Ampti 
lA/4U.AmpH  4K  A  I 
lA/50  .Ampti 
iA/50  Ampti 
lA/50  Ampti 
t  .A/50  AmpH 
tAT\/25A 


2.65 

2.45 

1.55 


4.45 

4.45 

5.45 

4.M 

4. M 

5. H5 


2.4f 

2.2t 

l.7f 

5.55 


H-70‘t 

R-197 

K-713 


R-65K 

R-125 

H-261 


R-745 

R-7S0 

R-.500 


R-503 

R-749 

R-H04 

R-250 

R-579 

R-294 

R-6K6 

H-246 

R-246 \ 

R-611 

R*2K:i 

R-614 

H-245 

R-527 

H-544 

R-2.V. 

H-660 


H-714 

h-h:io 

R-721 

R-694 


R-704 

R-173 

R-2S0 

R-647 

R-273 

H-16<t 

H-570 

H-960 

H-529 

R-715 

R-5K4 

R-192 

H-204 


K-205 

R-S!*l 

R-536 

R-M5S 

R-K33 

R-220 

H->i2h 

R-627 

R-734 


ROTARY  RELAYS 
1  12  Poe  3  Wafer 


24  2:i0  12  Poe  8  lM>cli 

2H  7  lRA12Pae.Wk 

7*  Shaft  for  Wafer** 

DIFFERENTIAL  RELAYS 
120  2mK>  2(73  AmpH 

2.50  v(HKl  l(’/3AmpH 

SEALED  RELAYS 
6  3.5  2170ctal  Plui; 

24  300  2(70cta]  Plug 

2/24  19(K)  1(75  Pin  PluR 

/1.50  7.500  1(75  Ampe 

VOLTACiE  REGl'LATORS 
6  2  lA/10  AmpH 


2.65 

2.40 

2.65 


SPECIAL  RELAYS 


12/  32 
600 
550* 


24*  —  lAATOAmpt. 

12  125  K7IOAmpH 

lH/24  60  lA/1.5AmpH 

12  25  4*  MioUex  l4* 

6/12  50/50  lnH(*rle« 

12  24  60/60  11' 

- -  1 A 

75*  4(HI  Cy.  111.  LA 

KEYING  RELAYS 


24  .300 
2H  1000 
2  4*  60  Cy. 


24  150 

2H  1H5 
20/30  200 


2C/5  AmpH 
lA/1  5  Ampti 
2C/5  .Ampe 
1A/.5  Ampe. 
1C/L5  Ampe 
lA/5  Ampe 
2H/5  .Ampe 
1 A 

I A  lible  Rrk 
lli/'20  Ampe. 
2A/15A  Dble 


lA  Dble.  Rrk. 


3A  R  2C710  Ampe 


MIDGET  RELAYS 


4.55 
5.4  17.56 

8.76 

5.55 
4.16 

11.26 

11.26 

5.55 

4.55 

4.55 

5.26 

1.26 
2.65 

5.56 
1.26 


R-572 

R-K57 

R-912 

R-291 

R-921 

R-73S 

R-922 

R-144 

R-145 

R-29S 

R-296 

R-5K6 

R-137 

R-142 

R-7H5 

R-607 

R-606 

R-605 

R-72K 

H-149 

R-732 

R-2KI 

R-SIS 

R-135 

R-133 

H-13K 

R-132 

R-731 

R-292 

R-626 

R-7H6 

R-5HK 

R-755 

R-150 

R-K93 

R-K95 


24  256 
24  260 
4/5  20 
6  5 
6  7  |H 
12  60 
12  75 
12  22K 

lK/24  250 
21  300 
21  300 

21  300 
24  300 
24  400 
24  '200 
24*  — 
24*  -  - 

24*  - 

6  30 
6  M  45 
12  120 
12  126 
IS/ '24  MW 
24  250 
24  300 
24  300 
24  300 
24  300 
24  350 
24  400 
60  LiOO 
90/  125  6500 
24  300 

6  30 


$1.25 
1.75 
2.56 
1.25 

lA  I>biJArk.44lO  Amp  1.45 
3A  1.26 

lA  I>bl.Rrli.6rlO  Amp  1.45 
lA  1.45 

2  A  Oram  ic  1.45 

lA  1.25 

lA  1.25 

lA  *  1C  1.25 

1C  1.45 

2C  1.56 


2C/10  AmpH 


SPECIAL  RELAYS— Corn'd 


2.76 

2.65 
5.16 

5.76 
1.56 

1.76 
1.45 
1.45 

2.66 
1.55 
1.45 

1.55 
1.45 
5.65 

1.56 
1.56 
5.16 
1.56 
1.56 
1.45 
1.55 

5.25 

2.26 


K>oeo 

R-651 

R-iOA 

R-230 

R-N13 

R-275 

R-716 

R-620 

R-629 

H-720 

H-600 

R-M16 

R-524 

R-666 

R-710 

•AC 


24  100 

12  275 
5/8  2 
12  12 
12  750 
24 


6/12  35 
9/14  40 
24  50 
12  10/10 
12  10/15 

24** -  - 

115*  Coll  Only 
— ^  150  Coll  Only 

••AC/IK'. 


H'  Hiroke 
Solenoid  Valve 
Annunciator  Drop 
•2A.  IC: 

Wafer 
lA.  IB.  1C 
2A/5  Ampe 
2C.  lA 
lC/10  Ampe 


2<.  Ceramic 
2CV6  Ampe 
2<'/0  AmpK 


1.26 

1.26 

1.26 

1.25 

1.56 

1.45 

1.25 


1.45 

1.56 

1.55 

1.25 

1.55 
2.66 
2.76 
1.45 

1.56 

2.56 


5.16 

2.76 

2.76 

5.55 

5.45 


1.76 

5.55 

5.55 

1.26 


SPECIAL! 


CO-AXIAl  RELAY 

D1S3766  SPOT,6V[>C. 

19  Ohm  coil.  Oettgnod 
to  occommodote  75  wotH  moal* 
mvm.  Perfect  for  oil  types  of 
ontenoo  twitching.  Detigned  far  vting  stondord 
83>tSP  cooxiol  fHtingt.  fort  of  KAX*1  eqvtpment. 

No.  R  646— Co. 


iASIC  CONTACT  ASSIMILIIS  SHOWN  IN  UNOWATID  NORMAL  POSITION 


t 


Fonn  A — "Make” 
(Single  Throw, 
Normally  Open) 


Form  B — “Break” 
(Single>Thn>w, 
Norm^ly  Closed) 


1 

o 

_J  • 

7] 


Form  C — “Break-Make” 
(Double-Throw) 


“  w 

Form  D — ^“Make- 
Before-Break” 


Form  E — ^“Break- 
Maka-Before-Break” 


MANUFACTURERS  AND  DISTRIBUTORS; 
WRITI  FOR  THE 
NEW  WILLS  CATALOG 


Talaphaao 
Slalay  B.AIAS 


833  W.  CHICAGO  AVE.  DERT.  SL,  CHICAGO  22,  ILL. 
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Norwnbtf,  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


for  ordpra  Inw  than  1.000  Irr*. 
No  mlnlnan  (Ktlcr'— others  ISO'  minimum. 


IS« 

U6  I7S/U 
M-IAC 

H3-l.\p 

H3-1F 

8S-1H 

HS-IJ 

H3-1H 

8S-1SP 

H3-1SPV 

43-108 

43-146 

H3-2AP 

43-2U 

43-2J 


30«  MO, 
ANGLE  M-li 

H3~2R  II. M 
H3-21SP  2.10 

43~22AP  1.10 

H3-22R  .00 

40-228P  1.15 

UO  13  U  1.7S 
UO  21,  U  1.20 


DELAY  NETWORK— ALL  14000 

T  113— Approx.  1.2  micro  s«e.  delaj . 

T  llO-  Approx.  2.2  mlcru  see.  delay . 

T  ll.S  HImilar  to  T  114  with  tap  brouabt  out. ...  I* 


Mfg.  No. 
MRc:M2t-l 
MR(:7020*I 
Tlmkca  37025 
MRC-7021-200 
Norma  A  545 
MRC  104  M2 
MRC:  104  Ml 
Paderal  LS  II 
Norma  S  II  R 
Pafair  B  541 
Hoorar  7203 
Norma  203  S 
SCHATZ 
N5  5202-CIJM 
ND  3200 
Norma  S  3R 
MRC  30  R1 
ND  CW  0008 
MRC  30  R3 
Fafnlr  33KS 


9/10 
29  32 
23/04 

I  4' 
25  04 
26.04 

5  3 
3/8 
9  32 
7/10 
7/10 
9/10 

1  3/3 

II  32 
7/32 
610 
13  32 
9  32 

6  32 


mfd 

.004 

.0044 

.006 

.0050 

.000 

.0002 

.0006 

.0003 

0002 

.01 


mmf  mmf  nunf  lumt  mmf  mmt  mfd  mid  mfd 
10  40  42  155  326  470  400  0020  .006 

18  47  100  170  350  488  875  .0027  .0061 

20  50  110  140  300  500  900  00282  0060 

22  61  116  203  370  510  .0011  .002320  .000 

23  00  120  226  390  525  .0015  .003  0008 

24  02  123  240  400  500  .0010  .0033  (1032 

27  00  130  260  410  570  .001025  .0039 

30  03  136  270  430  080  .0022  004 

39  75  150  275  400  700  .0023  .0047 

Priaa  Miadala 

10  mmf  to  .001  mfd .  lOe 

.001625  mfd  to  .0024  mfd  . 20« 

00282  mfd  to  .0082  mfd . SO* 


30K  «D* 

50K  8D* 

70K  8D 
80K  SD 
lOOK  3/3 
200K  RD* 


AN  CONNECTORS 

IMMEDIATE  SERVICE 
PHONE!  WIRE!  WRITE!  TOUR  NEEDS 


Arch  St.  Cor.  Croskey  Philo.  3,  Po.  T»lephon»  Rlti^nhouM  6^927 


PRECISION  RESISTORS— </4  WATT— S0« 

2  10.48  12.32  14  08  82.54  125  41 

2.5  10.84  13.02  15.8  7»Sl  147  5  7t 


$|.95 


TIMING  MOTOR 

•  RPM  11SV  AO  eye 
I.  tnfraliom  Co. 


GEAR  ASSORTMENT 

IM  small  assarlad  taars.  Mont  are  stainlesw  sttN*!  or 
tram.  KxpMimfniers  dreami . Oaly  M.50 

VERNIER  DIAL  or  DRUM  (From  BC-221) 

DIAL-2S'  <114.  8-1IIII  In  380*.  Black  allh  aUirr  mark.. 
Haa  tliunibl(xk.  DRUM  -8  M  In  1»0'.  Hlaik  with  .ll.cr 
Piarka .  attkar  15c 

SOUND  POWER  HANDSET 

Brand  Naw! 

Inrludea  6  ft.  cord.  No  batteriee 
or  external  power  source  used. 

$17.60  ar- 

Vorloc"  Canarot  Radio  Arh 

1B0W  ramevad  from  aquipmant  #10.00 

400  CYCLE  INVERTERS 

Laalond  llactrk  Co. 

AlOHUO  In:  20-28  V.D.O..  A.  8000  R.P.M.  tlut:  ll.'iV 
4m)  t^yc.  1  phase.  1.500  V.A.  90  PP . S24.N 


ID  OD  Thickaeaa 


NEW  COAXIAL  CABLES 


R(J-7  V  97 
RC-10  U  52 
R(^12  t*  2(M) 


Ohme  *?!Sa9t^ 

V>  ^  R<i-39  I 


R(l-23  V 
Rrp>25  r  48 
R(i-29  V  53  5 


RfMl/V  67  8 
yS  RO-55  U  63  5 
IM  RCJ-57  U*  96 
175  Rri-6K/i;*  53  6 
425  R(i.69  V  73 
5a  R(;.77  U*  48 


Prica  per 
Ohma  l.aatPc. 
72.6  2IM 


COAXIAL  CABLE  CONNECTORS 


UG22/U  I.J# 
UU34/U  l.M 
UO  26/i:  1.29 


•3«IR  HOOD 

UO  67  U  22.M 

,  UO  5k  r  .43 

UO  60'  V  3.46 

UOH5  U  1.75 

UO  87  U  l.M 

!  UOH8/U  l.M 

I  UO  167  U  2.65 
I  i:o  175  r  .15 
'  UO  I76'r  .15 

I  UO*206/U  l.M 
!  UO260/U  l.M 
UQ231  U  .77 
I  UO  260/U  l.M 
Ua466  U  1.29 


NEEDLE  BEARINGS 

TORRINQTOy  B108  wide  H*  13/16*  364 

Brand  New  METERS — Guorontoad 

6-1  Amp.  R.P.  2H'  53.29  I  0-80  Amp.  D.C.  2V  .52.22 
6-10  ma.  n.C.  8S*. . .  3.65  | 

SELENIUM  RECTIFIERS 


2J1G1  SELSYNS  $3.S0 

BRAMO  NIW  400  CYCLE 

Caa  ha  aaed  aa  M  eyela 


POSTA6I  STAMP  MICAS 

mmf  mmf  mmf  mmf  mmf  mmf  mfd  mid 

4  22  47  82  180  470  800  .00162^ 

5  23  50  60  220  500  820  .002 

7  24  51  100  240  510  610  0022 

7A  25  56  110  250  560  .001  .0026 

3  26  60  120  270  580  .0011  0027 

3.3  30  62  125  300  600  .0012  .003 

10  33  63  130  350  490  .0013  -0033 

15  36  70  150  370  660  .00136  .0036 

18  40  76  160  390  680  .0015  .0036 

20  43  80  175  400  760  .0016  0036 

Prka  Sekadata 


TYPE  "J"  POTENTIOMETERS 


1000  7/4  I  4000  3/3  I  26K  6D*  |  1  .Met  8D 

*  Split  lochlnt  buahln  $1.96  aach 

JONES  BARRIER  STRIPS 

Type  Prloa  Type  Prk*  !  Typa  Prioa 

3-140Y  96.13  4>141W  $6.36  !  9-14tY  $6.M 

6-141HW  .37  17-I41Y  1.17 

ai  7-141  .34  1  3-142  .21 

IO-140MW  .93  y.umw  .46  8-142  .66 

3-141HW  .34  I  8-141HW  .56  2-150  .36 

3-141W  .34  9-141  .44  3-160  .94 

tTIME  DELAY  RELAY 

Raytheon  t'l’X  24166  K8  10193-60  See. 
I  •  1I.S  V..  60  cycle  •  AdJ.  50-70  SM-oodM  • 
24  secnod  recydlnc  time — spring  return  • 
Micro-twitch  contact.  lOA  •  Hold»  ON  as 


SILVER  MICAS 

mmf  mmf  mmf  mmf  mmf  mmf  mfd 
10  40  82  155  325  470  800 


PRICISION  MSISTOHS— Ml  WATT— J5« 

IS  IS  71  2*8  S  3.427  14.828  S7.00l> 

8  13.3  7S  38*  3.SOO  IS.OOD  SS.OOO 

34  13.S2  80  3*7  3.»»S  IS.7SII  40.000 

44  IS  87  400  4.000  1S.7SS  41.700 


!827  21  S  123  8  723.1  4.300  18.700  47.000 


101  34.7S  148.7  *70  8.000  20.000  SS.OOO 

I. 02  40  ISO  1.100  S.7I4  20.1S0  SO.OOS 

2  44.73  178  I.ISO  S,*n0  21.300  88.000 

2  04  48  I7«.S  1.284  8,000  22.800  70.000 

3.07  48  180  1.378  8.800  33.300  78.000 

3.28  4*  210  1.400  7,000  28,000  7».012 

3  7  82  220  1,4*0  7.300  28.887  80.000 

3  87  88.1  230  1.800  8,000  30,000  *0.000 

8.24  80  238  1.873  8.800  31.800  *2.000 

8.38  81  240  2.230  8.800  32.700  100.000 

8.8*  88  280  2.280  8,*oa  32.888  120.000 

7  8  88  280  2.800  0.000  3.3.000  140.000 

8  88  8  270  3.H80  10.000  33.300  180.000 

10  88  8*  288  3.330  13.000  38.888 

II. 1  70  2*0  3.400  13.333  36,^ 

PRICISION  RUISTORS— 1  WAYT— 4$« 

.1  3  8  18  80  1.000  8.400  38.000 

.11  2  88  28  112.8  1.800  7,000  37.000 

.147  2.88  27.4  208  1.800  7.800  40.000 

.2  2  8  38  218  1.000  8.000  48.000 

.31  3.88  30  280  2.200  8.280  80.000 

.4  3  1  38  270  2.318  *.000  88.000 

.861  3.3*  38  300  22180  10.000  88.000 

1.01  4.2*  43.8  312  3.413  12.000  80.000 

1  108  4  3  48.8  321.7  2.600  12.420  88.000 

1.17  8  21  4*.78  400  3.300  12.800  88.000 

1.21  10  8  84.28  420  3.800  18.000  70.000 

1.28  12.8  80  428  8.000  18.000  80.000 

2  18  71  888  8,231  20.000  <*4.000 

*8,000 

PRICISION  RESISTORS— 1  WATT— A0« 

100,000  200,018)  330,000  400.000  848.000 

108.000  230.000  340.000  413.000  880,000 

120,000  280.000  348.000  820,000  700,000 

133.000  280.(88)  380.(881  822.(881  780.000 


1  MI60HM  1  WATT  1%— S%— 40< 
PRICISIOM  RISISTORS— 2  WATT— 7S« 

4.S88  8.000  8.000  10.00*  23.000 


UNIVtRSAL  JOINTS  I 

3/ir  lMl*aHO.O. 

5o< 

1/4*  hale  X  1/2  B.O. 

M'.-VSrVi,  75s 


FILAMENT  TRANSFORMER 

Prt..  118V..  80  V.;  |  S  A  $$,50 

PULSE  TRANSFORMERS 

ITAH  -9262  9278  6340 

WKHTKRN  RLB(mur-D166173  D161316 

KSM696.  KS6365.  KHV565.  K998()0.  KS9M63.  K8l3s61 

(mVinLAI*  IXKtTRlC-  K2731.  80-U-S 

JKPFKR8DN  RLfX'TRlC  -C-I2-A-1318 

t'K4>HL»:Y  -  W  226262-4 

DINION  ('OIL-  TRI04K.  TR1049 

tlao  352-7t60-2A;  332-7261-2A;  T-1  22962f-64 


•  Hold»  ON  as 
Fully  Carted  • 

.  $4.90 


RELIANCE  MERCHANDIZING  CO. 


‘^eUa4tcc 


DIFFERENTIAL 

»3  »»- 

3H'  81k.  8  Mk"  ■**«  - 

Used  between  (wo  xt'7K248's  aa  dampreier.  Can  ba 
convertad  ta  5669  BPM  Malar  In  16  minntes.  t'en- 

yiiaiia  sBmC  nuBpIled.  froorened  > . 14.56 

Maaetlat  Bmaiiatl  —  Bakellte  for'  aelsyna.  and 
differenoals  shown  above .  39g  pMr 


ELECTRONICS  — Noyember,  1951 


36S 


ELECTRONICRAFT 

INC. 

27  MILBURN  ST  BRONXVILLE  8,  N  Y 

PHONE:  BRONXVILLE  2  ■  0044 


SEARCHLIGHT  SECTION 


MICROWAVE  RECEIVERS 

AM/A^fl«l  R«OBlvrni  uid  tuning  uniU  (SS  to 
»5  MC)  TN  S  (76  MO  UC)  TN  S  (300-1000  MCI. 
AII/APII>4  Tuning  uniU  TN-IO  (38-00  MCI  TN-17 
<76  300  MCI  TN  18  (300-1000  MCI.  TN-lft  (OSO- 
1300  MC). 

RlllA/APf|.8A  B«e«lT<Tt.  1000  to  6000  MC 


400  CYCLE  TRANSFORMERS 


MOTOR  GENERATORS 


AUTO.  4U0  cy.  O.K.  ('at  No.  800184. 

KVA  .»4»S-  '20P.  Volta  460/345/SS0/115.  New. 

»4.M 

FILAMENT.  400/S600  ey.  Input:  0/75/80/85/)0.V 
115/185V.  Output:  SV3A/5V3A  5V3A/5V3A  SV6A/ 

9V6A/8.3V6A/e.33A.  New  . UM 

THYRATHRON  POWER.  400/1600  ey.  Baytheon 
UX-887e.  400/1600  cy.  Prl:  115.  Dee:  50-0-S0V  at 
1.5A.  6.ST  at  l.iA  Test  r.m.a.  1780.  New. . .  .$3.78 
PLATE  WECO  KB0560.  400/800  cy.  Prt:  IISV.  Sec: 
1350-0  1350  at  .057A  (3700  V  ToUl).  Elrcaut 

abided.  WL  3.8  Iba.  New . $2  85 

Plata.  TiMrdanea  #T46Mi.  1650  VA.  Prt:  105- 
130V.  500  oy.  1  rU.  Sec:  5600V.  Center  tapped. 

l.SKV  Brand  new . W.M 

PLATE  4  FIL.  WECO  K80555.  400  cy.  Prt:  115V. 
Seo  #1:  830-0-930.  8eo  AS:  Three  6.SV  wlnd- 

Lngn  . 1X88 

FILAMENT.  400/3400  opa.  WECO  KB8553.  Prt: 
115V.  Sec:  8.3VI.S5A/6.35V1.5A  Becaut  ithdld 

Wt.  0.8  Iba.  New..... . 81.88 

PLATE  4  FIL.  400/3600  cy.  Prl:  O/RO/IISV.  Sec: 
gl=lS00Vl>C  at  1.5MA.  Sec.  gS=400VDC  at 
130MA.  KIL  Sect:  6.4V4.3A/6.S5VO.KA  Una. 

150(IV)/5V1A/5V3A  . U.H 

retard.  400  cy.  WECO  K88588.  4  Henry  lOOMA 
$1.78 


2.8  KVA  Diehl  Elec.  Cn.  130V  D.C.  to  130V  A.C 
60  ey.  IPh..  .4PF.  Corairtete  with  Magnetic  Con- 
trailer.  3  Field  Rheoa  and  Pull  Set  of  Spare  Pnru 
Indudlng  Spare  Anuaturea  for  Oeoerator  and 

Motor.  Full  aper.  on  rt^ueet.  New . $288.00 

2  KVA  (PKaefe  and  Merritt.  IISV  DC  to  130V  AC. 
56  ey.  Idlea  at  S  nt  ft>Dca  motor  on  t08V.  50  ey. 

New.  Export  crated . $168.80 

1.28  KVA  Allla-ChaJaiers.  330  DC  to  130  AC.  60 
cy.  1  Ph.  Fully  enclosed.  Hplashproof.  Ball  Bear¬ 
ings.  oentrifugal  atarier.  New,  complete  with  hit 

of  Spare  parta  . $178.00 

M.G.  164.  Hetoer-Cahet  Meter:  440V.  3Pta.  00  ey.. 
.80A.  1/3HP.  1750  RPM.  (lenerator:  70V.  3Ph,  146 
Cy.,  .140KVA.  Exciter:  115IH\  lA.  New...$67.$0 

Type  C6-2I302.  440V  AC.  60  cy,  aPh.  1500  VA  to 
875  DC  and  300V  DC.  New . $08.50 


MODEL  AN/APA.10 
PANORAMIC  ADAPTER 

IkeaigDed  tor  uae  with  receiving  equipment  AN/ 
AJlK-7.  AN/ABB-5.  AN/APR-4.  8CR-587  or  any 
receiver  vrtth  I.F.  of  455  te.  S.imc.  or  30  me. 

With  31  tube*  Including  S'  erope  tube.  Converted 
for  opnuoQ  on  115  V.  60  cycle  source. 

PRICE  . $245.80 

AN/APA-10  80  Page  T>ecb  Manual . $2.75 


LAVOIE  FREQ.  METER 

37S  ta  725  MCS 

Model  TS-137/U  la  a  compact,  aelf -contained,  pre¬ 
cision  (2;  1  MC)  frequency  meter  which  proridea 
uulck.  accurate  readings.  Requires  a  standard  1.5V 
'A'*  and  45V  "B*'  battery.  Haa  0-15  minute  time 
switch.  Cootalna  sturdily  conatructed 
iHNonator  with  average  “Q"  of  .3000  worhlmi  directly 
into  detecior  tube,  l.'ses  857,  L86  and  384  Tubes, 
('omplete,  new  with  Inst.  bo(^  Leas  bat- 
teriea.  Write  for  deacrtptlve  circular _  ^$.50 


INVERTERS 


Dnaa  MC«2I$H.  Navy  type  PU/11  Diput  115/330. 
60  cy.  1  Ph.  Output  115.  480  c.  1  Ph.  130GW  and 

£6V  DC  at  4  ampa.  New . $285.00 

6.E.  Medal  $D-2INJ3A.  Inptit:  34V.  DC.  Output: 

115V.  400  oy..  4K5  Va  New . $28.80 

Leland  Elec.  Ce.  Model  PE206A.  Input:  38V.  Dl'. 
38  AmpK.  Output.  8nv  .  800  cy.  485  VA.  New  $22.S0 
6.E.  18100172.  Input:  38V.  DC.  Output:  115.  400 
Cjcleg  at  1.5  KVA . $32.10 


60  CYCLE  TRANSFORMERS 


FILAMENT.  Raytheon  Hypenil  Core.  Prl:  IISV. 
Sec:  6.3VtlA/6.3Vt.4A/6.3V2.25A/6.SV0.6A  In^ 

for  1700V . $8.0$ 

Hlfh  Raetaaee  Trans.  O.  E.  type  Y-350SA. — 60  cy.. 
Voltage  11300-185.  Indmiance  H.V.  Winding  135 
Henilea.  (Aitput:  Peak  Voliaga  33.8KV.  Cht. 

831806,501.  New . $8f.S3 

Hl|h  Veltate  Trans.  WcAtinghouae  Prt:  115.  60  cy. 
8e<-;  15.000  C.T..  60  5IA.  Uood  for  Hl-Pot  te«t  net 
up.  C.  T.  ungrounded . $28.50 


SWEEP  GENERATOR  CAPACITOR 

lUgh  q>ead  ball  bearings.  Split  statw  silver  plated 
ooa.\ial  type  5/10  mmfd.  Brand  new . $2.90 


DYNAMOTORS 


BC-348  RECEIVER  PARTS 

for  Motfah  C,  I,  H,  K,  L.  M,  P,  R. 

Dial  Mechanism  asaemUlea.  IsC,  3nd.  Srd.  4th  I.P. 
u-amiformera.  C.  W.  oac.  and  xtal  Alter  trana  with 
xtaK  All  B  F.  coUs.  Front  panels.  Shock  mounts. 
Large  quantity  mine,  hardware  sub  aasembUea.  etc 
Write  your  requlremenu. 


PULSE  TRANSFORMERS 


Navy- Type  CAJ0-2lt444.  10S/130T  DC  to  13V  DC 
at  40A  or  36V  DC  at  20A.  Radio  Filtered.  Cem- 

plcto  with  Line  Switch.  New . $68.50 

Eleer.  64V  DC  ta  MOV  AC.  60  oy.  1  Ph.  S.(M 

Ampa.  New . $24.80 

Eleer.  32V  DC  to  HOT  AC.  60  cy.  1  Ph.  0.43  Ampa. 

New . 122.50 

Type  PC84C.  For  use  with  9rR523  Transmitter - 

Bar^ver.  Brand  new  in  export  cases . $18.00 

Carter  €V  DC  to  400V  DC  at  375  mils.  New.  .$38.80 


PULSE.  WRt'O  K8-1I.563.  Huppll^w  voltage  peakN  of 
3500  from  807  tube.  IVsted  at  2000  IMlseN/iier  and 
500UV  peak.  W'dg.  1-3=18  ohnin.  W'dg.  1-3=73 

ohms  L  of  Wdg.  13  s.OHSlt  at  lOO  . $5.00 

PULSE,  wn  o  KH-161310.  50  KC  to  4MC.  14.* 
Dla  1  IV  high.  130  to  3.150  ohms.  New.. ..$1.85 


RAYTHEON  VOLTAGE  REGULATOR 


MISCELLANEOUS  EQUIPMENT 

T8- 137 /IT  Uvole  Freq.  Meter— 375  to  735  MC 
TH  47  APB  Teat  Set— 40  to  500  MC. 

8I3-A  DuMont  C.  R.  Modulation  Monitor. 
nciSOS  APN-4  7V«t  Set. 

6355A  M.P.  Interpolation  One. 

TS-487/U  Peak  to  Peak  VTVM. 


AdJ.  InpiU.  taps  Of  lSOV..  60  cv.  1  Ph.  Oiitimt: 
115V..  60  Watts.  V4  or  1%  Reg.  Wt.  30  Iba.  6*4*  H 
X  8li*  l<  X  4S*  W.  Oierload  protected.  SlurdUr 
constructed.  TroplraUzed.  Sprelal . $14.75 


6.  E.  Model  5AM2IJJ7.  4600  R.P.M.  Motor  (Tom- 
pound  wound.  150  Watts.  Input:  27V  DC.  Output: 
60V  DC.  Slg.  Corpn.  V.  B.  Annv  MO-r-B. 

New . »4.$0 

Ediaea  type  8AM3INJI8A.  Input:  37  rolu.  44 
Ampa.  8300  RI’M.  Output:  60V  DC  at  8.8  ampa 
530  Watta  New . $22.50 


HIGH  VOLTAGE  CAPACITORS 

.2$  MFD.,  2tKV . r** 

.2$  MFD..  I$KV .  23 

.$  MFO.,  25KV .  34 

I  MFO,,  ISKV . ♦.  34 

I  MFO.,  7.5KV  .  .  13 


G.  E.  SERVO  AMPLIFIER 

7>pe  Sr\'l('t  Alrcrart  Amplidyne  oraitral  amMlfler. 
115  ToitM— 400  cvcles.  Dual  channel.  Fjnployra  3- 
nKN70T  and  4-6V6QT  Ctdiea.  Supplied  l«ae  tubes. 
New . $22.56 


SMALL  D.C.  MOTORS 


LINEAR  SAWTOOTH 
POTENTIOMETER 
W.E  KS-1S13( 

lias  continuous  ^eKi^tanre  vrtiullng  to  whldi  34 
Lolta  D.('.  Is  fed  to  two  fixed  taps  180*  apart, 
rotating  bruahea  180*  apart  take  off  linear  saw¬ 
tooth  wave  voltage  at  output.  Brand  New  — 18.56 


G.E.  MedM  8BA86LJ2A.  Armature  rV  DC.  at 
8.3A.  Field  60V  DC  at  ISA  RPM  4000.  Il.P.  0.5 

New . 627.$0 

Electrolux  Corp.  of  Canada.  P/O  vent  fan  aaaem- 
bly  for  SCB  603-T6.  1/351U'.  38.SV.  115  ampa.. 

3300  BPU.  Price . $16.80 

Otter  type  E-7-8.  r.5V.  l/SOHP.  3650  RPM 

Shunt  wound.  I'rtoe . $18.0'' 

Ouaiere  Ce.  Type  EBLQ.  24V  DC.  40-1  gear  raUo. 
for  use  with  type  B-4  Intairalometer.  Price  $17.50 


SOUND  POWERED  PHONES 

Waatara  Electrla  No.  D1733I2.  Tvpe  O  ('4wnhlna- 
tloo  headset  and  clieat  mlCTophooe.  Rrantl  new  In- 

(luding  20  ft.  of  ruiiber  ravered  i^ahle . $17.90 

Auteaiatie  Elea.  Ca.  No.  (ILM.iAO.  Similar  to 
above  but  including  Throat  microphone  In  addition 
to  cheat  microphone.  Brand  new  with  30  ft.  rtibber 

covered  cable  . $10.60 

U.  S.  Instruaient  Ce.  No.  A  $60.  Complete  vrtth 

30'  cable  and  piug.  Braad  new . $13.50 

W.  E.  typers- iOii  Handaet.  New . $18.80 


S^OOO-VOLT  TRANSFORMERS 

Primary:  115  V.»  60  eyelet. 

Seeendary:  8000  V..  C.T..  $00  V.A. 

BroNd  new  in  $ealed  can$.  .  .  .$27.50 


PARABOLOIDS 

spun  Magneelum  dishes  17  H*  dia  I*  deep,  ktount- 
iog  brackets  for  el**tatlaii  and  artmiirh  control  on 
rear.  IH  x  1%*  opening  in  center  fur  illpole.  Brand 
naa.  par  pair . $0.75 


RADAR  ANTENNAS 

Type  SO- 1  (10(?M.)  Ommlrte  aatetnbly  with  re- 
fleiior.  waveguide  noazle.  <lrive  motor  and  synchros. 

etc.  New  In  original  caae» . $279.80 

Typa  SO-3  (3  CM.)  Surface  Search  type  complete 
with  reflector,  drive  motor,  aynchro.  etc.,  but  Iosm 

plumbing.  New  in  original  oases . 8i$8.80 

Type  SO-t3  (lOtTM.)  Complete  aaaembiT  with  34* 
dish  with  feedbeck  dipole.  Complete  with  aynchroa. 
drive  motor,  gearing,  etc  New  In  original 

caeea  . $148  80 

Also  in  stock— spare  refliixora.  noazlea,  probes, 

right  angle  brads  for  80- 1  anteunaa 


CRYSTAL  DIODE 

ivanla  1N21R.  Individually  boxed  and  packed  In 
ided  (oU.  Brand  new . $4  25 


WESTERN  ELECTRIC  CRYSTAL  UNITS 

Type  CR-IA/AR.  Available  iu  quant. ty — following 
fre«iuenciea— fund  ai  ora  tala. 

581(L  6450-6:576 -147(4  -6510— 6aift—6S:ft— ggjKL- 
6040  7270  TiM)- 7386— 7480-  7.580— 9730- - 

Kiloi'Vrle« 

$1.25  each 


SYNCHRO  DIFFERENTIAL 
GENERATOR 

Ford  Imtt  Co.  TMie  .581XL  Brand  Nsw... 
Bletirolux  Torque  Motor . . 


All  prices  indicated  ore 
FOB  Bronxrille,  New 
York.  Shipments  will  be 
mode  via  Railway  Ex¬ 
press  wnless  other  in¬ 
structions  issued. 


AM  ncrchaiulise  giiorontMd. 
Imnwdiete  delivery,  subject 
to  prior  Mie. 

All  friett  Subject  to 
Cbungo  Wrtbout  Notico 


Noveoibor.  1951  —  aECTRONKS 


fT  §24  1«V  IA.‘7  Vv,’7A‘6.4V/10A.«.4V/ 


rr-7S-2  S780'344«/8ll2\'rT/77  MA, 

FT-JH-I  4400VCT  .077  . 

PT-44J  Auto  70V/IA 
PT-144  II20VCT  770 

MA.  26  Ita  . . 

PT-170  Auto:  IM  140  t37/12»—.71A 

PT>8IA  2XSOOV/6MA . 

PT-47*  I20VCT/10MA . 

rr-I2A  200VCT/12A . 

PT  414  120(M>>-1200  200M  A . 


MA’  MOVCt/M 


4S4A-0t06  me 
3207-8338  me 
2002-8014  me 
2780-2020  me 
324»>3203  me 
3207-8333  me 
0000-0100  me 
3000-3100  me 
2014-3010  me 
24.000  me 

2720-2800  me 
2%io  me 
0346-0406  me 
084^-0406  me 


2J3I-A 

3J22 

2J2* 

2J32 

iJSOPkf 

2i34Pkf 

2J44 

2J41 

2J4J 

IJII 

SJJO 

718DV 

720BY 

72S-A 

730-A 


2.SV/4.$A . 

24V  444.  SV/2A.  8 
4.3V  lA . 


2230 

4300 

vmo 

7600 

8600 

10000 

12000 

17*100 

17300 

20000 

26000 

Ten  For 

isoono 

170000 
Ten  For. 


30000 
33000 
36000 
40000 
50000 
6.6000 
67000 
76000 
We  ehip 
type  In 
•took 


44I444-S4I  40nV  75  M  A.  lOOV  04A . 

rXMSftC  WIOVCT  087A.  5V '3A . 

RA4448-1  WIOVCT  «8MA.  6VCT'8A  .  . 

T-48862  700VCT/80  MA.  6V/3A.  6.3V/ 

1  75A . 

332-7448  2500V  6MA.  SOOVCT.  136  MA 

K 8  4334  IIOOV  60MA.  TAPPED  626V 

2  5V/6A . 

M-7474314  6  3V  2.7A.  6  3V/ 66A.  6  8VCT/ 

KS  8464 
S2C44f 

32332 

4IIG43I 
84G144 
D-1472M 
342433' A 

KS  4445 
KS  4445 

74G34GI  600  VCT  M’mA 


12.54 

200000 

22iM^iO 

63.54 


T8  t2/AP 
T8  34/AP 
T8  12  UNIT  2 
Q.  METER 
T8  68/AP 
TS  S3/AP 
CW66-ABM 
LU-I 
LU-3 
TS  134 
TS  224 
TS  254/APR 
TS  86 
l-fSS.A 
TS  M/AP 
BC  438 
CB64ABW 
I'l58 
1-222 
f-186 
TS  268/U 


426VCT/80MA.  6.8VCT/2A, 

5VCT/2A  . 

400VCT/86MA.  6.4V/2.6A. 

6  4V/.16A . 

1160-0-1160V . 

over.  .00006  KVA . 

6.4V '8A.  6  4V  1.4 . 


2.3:«0  40772  To  te^ 

Imlividual  niM  Ind  A 
Xfniner^.  for  luoleilBi 
Fe>ilu  In  mMnefi>'n  ti!*H 
t^ttw.  Brand  new.6l2S.0P 


16  220  AC  2.24 

1  r>00  .44 

0  5  7.V>  AC  1.54 

0  6  10tM>  .44 

2x0  5  lO(Mt  .74 

1  lOfN)  .75 

1.6  lOCK)  .85 

8  1000  .44 

4  1000  1.75 

3X  01  1200  1.35 

1  1600  1.34 

1.6  1.600  1.44 

2  1-600  1.46 

2x0  1  2000  I.t4 

0  16  4000  1.24 

2x0  1  4A00  1.24 

0  I  6000  2..44 

I  6  6000  17.54 

2x0  1  7(100  1.75 

015  16000  3.45 

0016  1.6000  5.45 

.26  20000 

1  25000 

6  2.6000 

I  7.V10 


.1  HY^]2  Amp-  44  Otinw 

614.6 

.61  HT— 15  Ams-(*Med 

622 

Lew-Vettai*  TrmMfermert 
Prlmariet  Il5v.  44  Cycle 
34V-40V  at  .3.5  ampa  .  53.7 

t4T  l..6A  .  I.l 

if  I.SA  . 8 


SEARCHLIGHT  SECTION 


ELECTRONICS  — NovemW,  1951 


PULSE  EQUIPMENT 

MIT.  MOO.  3  HARO  TUBE  PULSER:  Output  P^il^e 
I'Dwer  144  KW  111  KV  at  12  Amp).  l>uty  Ratio: 
.001  max.  i*ulae  duration:  6.  1.0.  2.0  mlcroocc. 
Input  rnitaee:  115  ?  400  to  2400  epa.  Uwa 

1-71.6B.  4  K26  B,  3  TT*.  1 -  ^S.  New . $114.14 

APB-13  PULSE  modulator.  Pulae  Width  .6  to 
1.1  Mlrro  Hec.  Rep.  rate  624  to  1348  Ppc.  Tk.  pwr. 

mtt  36  KW  KoercT  0.018  ioulca . 646.44 

TPS.3  PULSE  MODULATOR.  Pk.  power  50  amp.  24 
KW  <1200  KW  pkl :  puUe  rate  200  PPS.  1.5  micro- 
•ec.  pul.-4e  Uae  Impedance  50  ohma.  (Treuit— 
aerim  rharflaf  reraioo  ot  DC  Reaooance  tTpr 
Uaea  two  705-A'a  at  reetlAen.  115  f,  400  cycle 

mput  New  with  all  tube*  . .  6*-  5- 

APS- 14  MODULATOR  DECK.  Complete,  lewi 

■  .  .  675  on 


G.E.  *3R  <3-H4-8lO)  <81S4-405)  $6P4T:  3KV  '•£'* 
eXT  Ihial  I'nlt:  Unit  1,  3  aeetlona.  84  Microaec. 
810  PPS,  50  ohma  Imp.:  Unit  2.  8  Bectlona,  2.24 

micToaer  405  ppH.  50  ohma  Imp . 66.64 

7.5E3.I-244.67P.  7.5  KV.  “r*  Clrottlt.  I  nijcroaw. 

too  Pl'H.  67  ohms  imp^ance.  3  smlona. .  .67.54 
7.SE4.t6-64.67P.  7.5  KV.  'E*’  climlt.  4  aertiona  16 

nilCToaee.  60  PP8.  67  ohma  Impedance . $15.64 

7.5E33-244-6FT.  7.5  KV.  ••R'*  Clmilt.  5  mlpr.»s«-  200 

PULSE  TRANSFORMERS 

6.E.K..2746  636.54 

fi.E.K.«2744.A.  11.5  KV  Hich  Vottace.  3.2  KV  Ia>w 
Voltape  M  200  KW  oper.  (270  KW  max.)  1  mlcro- 

aae.  or  l/mleroaee.  0  600  PP8 . 834.6# 

W.C.  #166173  Hl-Vo(t  Input  tranaformer.  W. K.  im¬ 
pedance  rntio  50  ohma  to  900  ohma.  raape: 

It  ke  to  2  me.  S  aeetlona  parallel  I'onneeted. 

potted  In  oU . I3S.40 

W.E.'RS  9600  Input  tranaformer.  Winding  latlo  he- 
tween  termlnala  3-6  and  1-2  U  1.1:1.  ami  between 
temlnala  6-7  and  1-2  la  2:1.  Frequency  range:  380- 

.'80  c.p  n.  Permalloy  core . 66.44 

W.C.  #0144271  111  Volt  In^  puljw  IVanaformer 

27.50 

G.E.  K24S0A.  Will  recelre  13KV.  4  mlcro-aeoatid 
pnlae  on  pri  aecondary  dellvera  14KV.  Peak  power 

out  lOOKW  O.  K . &.66 

G.E.  #K2744A.  !*ul<ie  Input  line  to  magnetron  ^.04 
Rty.  UX  7664  l*ulae  Output  Prt.  Sr.  aee  4lr.  67.50 
Ray  UX  6442  Pul-te  lmeniton:'-44*  -f  44v....67.M) 
RAV  UX  7354  -PllF  I  MO  .05  mtcroeee .  56.46 

UTAH  NUMBERS 

_ *340 _ ta7« 

DELAY  LINES 

D-iniM;  .S  mlnwr.  up  to  MOO  n-8,  IHflO  ohm 

f.nn.  .  S^OO 

D-I7M00:  .U/.M/.T.t.  mIemK.  •  KT.  SO  ohms 

^Imp  . tlO.M 

D-I0SM7:  IH  mIertMw . $7.M 

“^IfisTons  therUKTor! 

0-167176  . 5  .66  n.ianyaa  ti  «ut 

0-172156  12  25  S  122  Jl  !! 

n.iTrwT  ti  71  D»if7332  (tnhe). . .  $1.69 

D-liS?  ;■  6  w  0-176366  (head).  .61.50 

0-l7l6'2 . S  .95  0-167613  (hnttear  fl.SC 

[>.171576  .  .1  .W  0-144669  far  MTG 

D-l6215fi<V»A)  $1.51*  “X’*  hand  Guide  *2  W 

W  PMCISION  RESISTORS 


OIL  CONDENSER  <1 

Mfd.  Volt.  Prkw  •* 
6  60  64.45  Mag 


TRANSFORMERS 

Thee#  XFRMRS  are  Army 


PRIMARIES  115V«  60  CYCLE 


FILAMENT  TRANSFORMERS 

Stock  #  Ratlnt  P 

FT  146  «V  8A  .  6 

FT  9M  6  26V  21A.  2x7.76V/6.5A.  2x26V/ 


FT  367  4VCT  44A . 

rr-TSl  846  Trane.  2  x  2.6/6A . 

FTG-31  2.6V /2  6.  7V/7A  (Tape  •  2  5V' 

2  6A).  16  Iba . 

PT'474  81V/16A  . 

rT-187  4V  16A.  2  6V  176.4 . 


PLATE  TRANSFORMERS 

Ratlnd  Bach 

Auto:  120VCT/10  MA .  64.49 

2  X  300V  5  MA .  .79 

4160V  400  MA  IIH  x  W  i  9* 


SSUYN  TESTER 

igneayn  Imerument 


SPECIAL  FIL.  TRANSFORMERS 


liver  12SA  44*  L  X  44i* 

xt*  ISlba .  26.86 

SV  9A  SH*  R  s  4H*  X 


34i* .  1.26 

2  x  $V/7.$r  H  ■  7*  X  5*  D  6.26 

34-25-6dV/l  MA .  .86 

2.SV/4SA . 2.28 

SV  1S/9A .  2.86 

$  X  2.SV  57.  2.SV/15A. 

54x5x44 .  ...  1.26 

2.6V  SIMA. 7x64  «6 ...  28.96 
2  X  4AV/.4S'2  g  6T.'4A. 

12.4  I A .  2.64 

2  X  SV  27A  2  I  SV  94. 


8TP'46A  43  76  ea  2  x  18  4.6.  4.2V/4  > 

IIS/IM  234  Frw .  3.28 

tTF'Mi  1M.T24  5VCT  10  amp  14404  VCT  U4 


SPECIAL  PLATE  TRANSFORMERS 

Itewi  Pri.  Ontmat  Priea 

tTP-866  215  24  34  llOOVCT.'SOO  6K  a  4  • 

34 .  fS.H 

BTP-444  234'440  234  14S'I16/12S'  16  Iba. 

SH  X  4  X  44 .  24.M 

STP-tU  230V  2  x  234  .4S .  1» 

4TP-82I  IS7V  222VCr  S44MA .  2.M 

400  CYCLE  TRANSFORMERS 

.Stock  #  Ratinda  Prira 


27V'4.3A.  6  3V/2.fA.  1.16V/ 


M  COAX  CABLE 
S/U.  52  ehm 
1.54  BG  9/U.  52  ehmB 
{'I!  BG  S7/U.  Twin  Cead.  95 
1*10  oil  MB 

|!34  BG  23/U.  twin  ceax.  125 

1.3#  ehm  l«p.  anaered 

,|-S  RG  U/U.  M  Mm  Imp. 

pniM  eaMe  Cerent  min. 
ftartlnp  veltate  17  KV. 
SivS  BG  36/U.  78  ahiii  Imp. 

armprad 


INVERTERS 

PC  2I6.C:  Inpat:  25  28  rde.  92  amp.  Dutnut :  115  «. 
.350-540  cy  1.500  rolt-amperea.  Dim:  17*x654*xlA* 

New  .  .  544.54 

PC-2I8-H:  flame  ax  alvwe  except  aiae:  16l4*i6*il<r 

New . $44.56 

PC-246:  Input :  28  rdr.  38  ampe.  fbitput ;  80  r  606  ey. 
500  TOlt  ampe.  Dim:  13*x5l9*xlOH*.  New. _ 

MICROWAVE  TUBES 

MACHtTRONS 

Tvhe  Pro.  Rania  Pfc.  Parr.  Output 

1127  2846  T8M  me.  376  KW 


744  AT.  teY,  DY,  IV.  FY.  CV 

KLYSTRONS 

723A  728A  H-2K26-726\  747 

MAGNETRONS 

QK  42  3160-3376  me. 

OK  69  2«7V29nn  me. 

QK  41  2975-3200  me. 

OK  44  2800-3026  me 

CR-.tr— PULSE  TUBES 

745A  721  8RPI 

3DPI  IPW?  8134 

3GPf  ACPI  I6R 

MANY  OTHBR  TYPES  AVAILABLB.  SEND 
your  requirements. 

WAVE  BRIDgT 
SELENIUM  RECTIFIERS 
TEST  SETS  UP  to  is  vac  ih— up  to 

14  VDC  OUT 

T8  142/AP  2A  .  62.54 


3  64.  3.iV/3.6A . 

S43VCT/U8MA.  ft  SV/S  lA. 

SV  'SA . 

4  4V.  7  5A.  4  4V  3.8A.  6  4V/3  6A 


FILTER  CHOKES 

Stock  0  Daecrfotloa  Price 

CH  774  I  38  H  130  MA  76  ohme  .  61.75 

CH  .444  16H  H5MA  1300V  Tent  .  2.35 

CH  995  367  II  3  ADC/DTR— 2.34  Ohma  4.79 

SCH  8M  IHY80MA  ,  1.29 

CH  436  10  WY  15MA— 6.60ohma  nCR...  1.75 

CH  999  16HY  16MA— 4nnohma  nCR...  1.95 

CH  511  A  II  80  M  A -810  ohma  DTR .  2.45 

CH3-54I  2X6H  400MA.  2.79 

AUDIO^RANSFORMERS 

AT474  Mike-or-Um  (250  ohaal  t»  grid  (250.990 

ohrn*  r.T. »  .  1.29 

AT766  Mlke-or-line  (690  ohma)  to  grid  (54.9M) 
ohma  C.T.  I  . 84 


42  VOC  OUT 

2A . 66.54 

4A .  6.56 

UP  TO  124  VAC  IN— UP  TO 
144  VDC  OUT 

2A  . 111.64 

I9A  .  44.44 

12A . 64.44 

SPECIAL  RFCTiriCRS 
ON  REQUEST 


I  Alt  merrta.  guar.  Mall  ordera  promptly  filled.  All  prlcea  F.O.D.  N.  T.  C.  B'^nd  MO  or  Chk.  Only  ablpplng  chga.  pent  (80.D.  Rated  ronearnn  pend  P.O. 


MM  S300  COMMUNICATIONS  EQUIPMENT  CO. 

131  Lib«rty  St..  N«w  Yarii,  N.  Y.  OcRt.  E-ll  C HAS.  ROSIN 


Mia.  OrBar  $3.00 
Flioaa;  Digky  9.4124 


CMxial  WivMn«t«r.  W.K.  Traosmiitslon  T>pe,  a>«ing  t>i>e  "N"  fittings. 

r*nbr»t«l  bet»«M^  3400-4S00  MC . $»».M 

LHTft.  LIGHTHOUSE  ASSEMBLY  Pm  of  RT39  Am  5  A  APU  15  Rf- 
crhcv  ftnd  Traii>  C»vitin  w  msoc  Tr.  Cftrlty  and  Typ«  N  I’FXiQ. 


MM^ions,  eai’h  polariwd  45  . 

MAGNETRON  COUPLING  FOR  TYPE  720  MAG. 


RADAR  —  COMMUNICATIONS 


10  CM  RESEARCH  EQUIPMENT 


Rfcrr.  Um  2<'40,  2043.  1B27.  Tuiuble  APX  2400-2700  MC8.  8llv«r 

n»tM  . $49.M 

BEACON  LIGHTHOUSE  rsviiy  10  cm.  Mfg.  Brmsrd  Rice . S47.M>  M. 

MAGNETRON  TO  WAVEGUIDE  I’oupler  with  721  Uuplrxer  Cavity,  gold 

plated  . 

SIGNAL  GENERATOR  using  41;a  klystron,  2700-3300  me.  Output  approx. 

50  mw.  IIS  vao  puu>-r  supidy.  With  tubee,  new . $42S.OO 

REGULATED  POWER  SUPPLY  for  GL.  440  type  ligbthuuM  tubes  (2<’40. 

etc.  I  115  \ac.  00  Panel  Mounting.  tubes . $32.20 

COAX.  CRYSTAL  MOUNT,  type  N  connectors . fl7.S0 

RT-39/APG>5  10  cm.  Ughtbou-^e  RF  hea<l  c/o  Xmir-Recvr-TB  cavity 
oompl.  reevr  A  30  MC  IF  strip  using  6AK5  (2C40.  2C43.  1R27  lineup) 

72IA  TR  BOX  c«implete  with  tube  and  tuning  plungers . $12.50 

McNALLY  KLYSTRON  CAVITIES  for  707B  or  2K28.  Three  types  avail¬ 
able  . $4.00 

TS  2M  CRYSTAL  CHECKER . $35.00 

F  29/SPR-2  FILTERS,  Type  “N'  input  and  output . $12.50 

WAVEGUIDE  to  Iti^d  Coax  “iHiorknob"  adapter  choke  flange. 

siher  plated  bruad  band . $32.50 

AN^APRA  10  cm  antenna  eitutpfnent  consisting  of  two  10  cm  waveguide 


AS|4A/AP«I0  cm  IMck  up  Dipole  with  **N’*  Cables . $4.50 


V%"  RIGID  COAX— I.C. 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  pick  up  look . $0.00 

SHORT  RIGHT  ANGLE  bend,  with  pressurizing  nipple . 

RIGID  COAX  to  flex  coax  connector . $3.50 

STUB. SUPPORTED  RIGID  COAX,  gold  plated  5'  lengtha  Per  length  $5.00 

RT.  ANGLES  lor  abo»e . “ . $2-50 

RT.  ANGLE  BEND  15'  L.  OA . $3.50 

FLEXIBLE  SECTION.  15'  L.  Hale  to  female . $4  25 

FLEX  COAX  SECT.  Approx.  30  ft . $I6  $0 


1.25  CM  RESEARCH  EQUIPMENT 

ComplaU  24,000  MC  RF  HmO,  includin*  2K33  Klystron,  3J3I 
Moonatrofi  ond  Moontt,  oil  plwmbino,  ond  osaoclotad  circyltry, 
in  stondord  A-N  Prwxsurixad  housinp.  Now,  $1100.00. 

Iavw  Power  lA»*sd . $$O.#0 

Hhont  Tee* .  $S5.00 

Wnveirulde  l..en|gtha.  2'  *o  0"  ions,  K<dd  plated  with  circular 

nanK**8  and  couplini?  nuts . $t.$5  per  Inch 

AFS-S4  KotatInig  Joint  . $40.50 

Risht  .Ln^le  Bend  K  ur  H  IMant*.  apet’ify  combination  of 

couplings  desired  . tlS.OO 

45*  Bend  K  or  H  Plane,  choke  to  cover . 518.00 

Mitered  Klbow-.  cover  to  cover .  $1.00 

TR-.4TR-SeclhMi.  Choke  to  cover .  UJOO 

Flexible  Section  1'  choke  to  choke . $5.00 

•*8"  Curve  C'hoke  to  cover .  . $4  JO 

.Adapter,  round  to  n<4uare  cover . $5.00 

Feedback  to  Parabola  Horn  with  iiresnuriied  window' ..  .$87.50 

00*  Tw  ist  . $10.00 

**K''  Band  IMrecti<»nal  Coupler . $40..$0  ea. 

SUPERSWlCS  ~ 

4|Cl'  Magneto  striction  head  RCA  type  CR  273225 — New  $05.00 

Stainless  Steel  streamlining  housings  for  above . tIRJO 

(|BC>  Driver  Amplifler,  New  . $800.00 

Q<'C  Magneto  striction  head,  coil  plate  assembly.  hew..$t4J0 
tMXIoS  fH'S  Magneto  striction  head  coil  plate  assembly.  .$14.50 
4K'^*8  Sonar  complete  set — Writs  for  details. 
iN'-KCA  magneto  striction  head  assy,  consists  of  coll,  plate. 

nickel  diatihragin  plate,  milled  steel  tK>dy  unassembled  $65.00 
Supersonic  Oscillator  RCA  17*27  Kc.  Rec.  Driver.  Osc.  115  v 
*■0  cy,  AC.  Designed  for  use  w/300  watt  drive.  New  less 

tubes .  $30.50 

W$^%•l  C'onsole.  Consists  of  Rec.  Ind.  Osc.  Remote  training 

control  200  watt  driver  amp.  17-27  kc  range.  .  .  .3 . $450.00 

41BF  Sonar  mfg.  WE  complete  console  consists  of  10-40  ko  rec. 
driver  osc.  ind.  A  control  unit,  and  driver  amplifler  22-28  kc. 
Write. 

4|*1.4  Sonar  QUF  w/OJA  adapter  kits  w.'cathude  ray  tube  Indi¬ 
cation.  Write. 


SEARCHLIGHT  SECTION 


3cm  Research  Equipment  V 
WAVEGUIDE 


I'  X  la'  Wavseuids  in  .5'  li^ngths,  1-039  flange  to  VG4i)  ctner.  silver 

plate<i  . . $7.50  per  length 

Rotsting  Joint  Nupplie<]  eitlier  slth  or  without  deck  mounting. 

UG  40  chnke  flsnge^ . $17.50  each 

Micronistsr  Hsad  Wavemstsr  (Ordnance  absorption  type)  Rupi>lie<1  with 

railbraiion  curte  . $05.00  each 

2J42  Magnstren  Pulse  Medulater.  14Kw  max.  rating  7Kw  min.  Plate  volt¬ 
age  puNrul  .l.^kr,  6.5  Atiip.  1001  duty  cycle.  2.5  usee  pulse  length  max. 
filament  6.3v  ..*>  amp.  Includes  magnetron  mtg.  ind  blower.  KequireH 

34  4.5  and  2  3B24  Ne«  . $75.00 

T6.268  OvMal  4’h»i  ker  . $35.00 

Bulkhead  Feed-Thru  Assembly  . $15.00 

Pressure  Gauge  Section  15  lb.  gauge  and  pres.s  nipple . $10.00 

Pressure  Gauge.  15  11m .  $2.50 

Dual  Oseillater- Beaten  Mount.  Itl  A1*H  10  Radar  lor  mounting  two  723A  li 

klystron  with  cryMa)  nits,  matching  mIuch.  shields . $42.50 

Dual  Oselllatar.  Mount.  (Back  to  back)  with  crystal  mount,  tunable  tenni 

nation,  attenuating  slugs  .  $18.50 

Directional  CmNst.  rG-40/U  Take  off  20  DB . $17.50 

OireetienaJ  Cuupler.  type  **V  take  off  20  DB  calibrated .  $17.50 

2K2S/723  AB  Reeelver  local  oscillator  Klystron  M(Hint.  complete  with  ct>s 

tal  mount  Iris  coupling  and  choke  coupling  to  TR . $22.50 

TR-ATR  Ouplaxer  section  for  above . $8.50 

CU  I05/AP8  31  Directional  Coupler  25  DH . $25.00 

723AB  Mixer  lieao.n  dual  Osc.  Mut  w/xtal  holder . $12.00 

Waveguide  Seetien  12'  long  choke  to  cover  45  deg.  twist  A  24'  radius, 

deg.  bend . . $4.50 

Twist  90  deg.  5'  choke  to  cover  w/prsss  nipple . $0.50 

Waveguide  Seetiens  24  ft.  long  silver  plated  with  choke  flange  . .  $5.75 

3  cm.  mitred  elbew  "E”  plane  unplated . $12.00 

UG  39  flanges  . . 05e 

UG  40  chokes . $1.00 

90  degree  elbews  trK  or  H  Nane  24*  radius . $12.50 

90  degree  twist  6'  teng  V039  to  UO  40 . $0.00 

45  degrees  twist  . $0.00 

40KW  X  Band  radar,  complete  aa  described  and  illustrated  in  July.  1951. 
Electronics. •^AI*S  4  under  belly  aesembiy.  less  tubes .  $375.00 

IV4"  »  */•"  WAVEGUIDE 

TunaMe  Terminatien.  Precision  adjust .  $65.00 


Lew  Pewer  Terminatien  . $25.00 

Magic  Tee  .  .$45.00 

Waveguide  Lengths,  rut  to  size  and  supplied  with  1  choke.  1  cover,  per 

length  . per  ft..  $2.00 

Bl  OIr-Ceupler  WG  output  raIibrated'-2S  db  nominal . $17.50 

Fleu  seetiens.  IF  Rubber  f'oated . $14.50 

Mitred  Elbew  H  IMsne  rG.5]-rG52 . . $12.00 

S'  M.  sect,  choke  to  choke . $3.50 

CG  98B/APQ-I3  12'  Flex.  8ect.  14*  x  4'  OD . $10.00 

Wave  Gd  Run  14'  X  V*  Gd.  consists  of  4  ft.  sect,  w  KT  angle  bend  on 

one  end.  2*  45  deg.  bend  on  other  end . $8.00 

X  Band  Wave  Gd.  14*  x  4*  O.D.  1/16'  wall  aluminum . per  ft.  7Se 

Slug  Tuner  Attenuator  W  F!.  guide.  Gold  plated .  $6.50 

SCR  277  RANGE  TAILER 

Trailer.  constetinR  of  a  cumplete  low  frequency  radio  ran^^ 
installation,  includinft  portable  tower,  Kasoline  i^enerator.  com¬ 
munications  e<iuipment.  This  unit  is  standard  and  approved. 
Write  for  details  and  pi‘re. 


RADAR  SETS 

APS-2.  Airborne,  10  CM, 
Mojor  Units,  New 

APS-4,  Airborne,  3  CM, 
Compl. 

APS-15,  Airborne,  3  CM, 
Major  Units,  New 

SD-4,  Submarine,  200  MC, 
Compl.,  New 

SE,  Shipboard,  10  CM, 
Compl.,  New 

SF-1,  Shipboard,  10  CM, 
Compl.,  New 

SJ-1,  Submarine,  10  CM, 
Compl.,  Used 

SL-1,  Shipboard,  10  CM, 
Compl.,  Used 

SN,  Portable,  10  CM, 
Compl.,  Us^ 

SQ,  Portable,  10  CM, 
Compl.,  Used 

SO-1,  Shipboard,  10  CM, 
Compl.,  Used 

SO-7,  Portoble,  10  CM, 
Assault 

SO-8,  Shipboard,  10  CM, 
Compl.,  Used 

Mark  4,  Gunlaying,  800 
MC,  Less  Ant.,  Us^ 

Mark  10,  Gunlaying,  10 
CM,  Compl.,  New 

CPN-3,  Beacon,  CM,  Major 
Units,  Used 

CPN-8,  Beacon,  10  CM, 
Compl.,  New  Less  Ant., 
New 

SCR-533,  IFF/AIR,  500 
MC,  New 

Airborne  Radar  Altimeter, 

500  MC,  Compl.,  New 

SCR-S45,  Early  Warning 
Radar  Trailer,  Complete 

SM  Radar,  1 0  CM,  Early 
Warning,  Used 


7.S  KVA  Gasoline  genera¬ 
tor  sets.  Type  PE99,  1 1 5 
volts,  60  cycle,  single 
phase  AC,  unused. 

$550.00 

115  Ampere  circuit  break¬ 
er,  ITE  MODEL  KJ,  each 
$15.00 

Stepdown  Transformer,  Pri. 
440/220/110  VAC,  60 
cy.  3KVA,  Sec.,  115 
Volts,  2500  volts  insula¬ 
tion.  Size  12"x12''x7" 
$39.50 

Plata  Transformer,  Pri. 
115V  60  Cy.  Single 
phose  AC  Sec.,  17,600 
Volts  @  144  MA.  Oil 
emmersed  .  .  _ $95.00 

Filament  Trans.  UX6899 
Pri.  115  V,  60  CY.  Sec. 
2x5V  @5A— 29KVtest 
$24.50 

Filament  Trans.  KS8767 
Pri.  1 15  V,  60  CY,  Sec. 
2x5V  @  5A— 15KV 

test  . $22.50 

VOLTAGE 

REGULATOR 

Mfg.  Raytheon:  Novy  CRP- 
301407;  Pri:  92-138  v, 
1 5  amps,  57  to  63  cy,  1 
phase.  Sec:  115  v,  7.15 
omp,  .82  KVA,  .96  PF. 
Size:  12"  x  20”  x  29". 
Net  Wt.  approx.  250  lbs. 
Entire  unit  is  enclosed  in 
grey  metal  cobinet  with 
mounting  facilities.  New 
$99.50 


Moil  orders  promptly  tillod.  All  pricos  F.O.B.  Now  York  City.  Send  money  order  or 
check.  Only  shipping  sent  C.O.D.  Roted  concerns  send  purchase  order. 
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Itrlay  8jrst«n  Panbolic  rt*fl(>rt«rs  appmx.  rtngi*  2004)  to  0000  Me.  Dlmenslnos 


Parabolic  Pool.  Bodiatioo  pattern  approx.  29  (W.  In  boriaonul,  33  r1«'K.  in 
%rrtlcnl  planet  . I3S.M 

Coflo  Antoniuu  AS  12.*  APR.  10440-3200  me.  Stub  supported  with  tjrpo  "N” 
conneciur  Tat  thtwn) . $4.90 

S.F.  Railar  Antonaa.  10  cm.  approx.  3tP  <11.Hh  oorap.  with  Heltjm  and  i9MV 

clriro  motor . SlOi.Oi') 

With  motor  drlren  turntable  eeho  box . 270.00 

SA  Radar.  200  MC  b^dAitring  array.  CNwiplete  with  drive  m»n*hani<uii.  ete.. 
like  new . IbM.tO 

ASO  3  t'M  tertor  tean  antenna.  Tompiete  with  cutler  feed  dipole,  19* 

parabola,  drive  motor,  position  Imileating  tebejms.  rotary  joint . $37.50 

Ballini'ToMi  Dlrertloa  Finder  Croat  laiop  Aaty't  for  Nary  Dar.  Radar 
New  an«l  complete . $279.00 

ASI4A.AP,  10  CM  pick  up  dipide  a«iy.  rumplete  w. length  of  coax  and  ''N” 
c«>nne4*ton  . $3.90 


IVi  AN  APS  0  (AlA)  system  im|N>teii 
nuHual  regulrcmenta  on  the  scanner.  Thlit 


NTCNNA.  I>ual  hark-to-hack  parabolae  with  dipoles. 
•4900  me.  No  drive  mechanitm . . 


SEARCHLIGHT  SECTION 


EQUIPMENT  CO.  -  so<.>.« 


TS  56-A/AP  EQUIPMENT 


We<iurn<‘y  Knnice  and  C'harurtoria- 
tic  Impedance-  The  Mcnlel  TS'5$A; 
AP  Slotted  Line  la  designed  for 
operation  over  a  frequemy  range 
of  .ISO  tu  $75  megacyclea.  The 
slotted  line  has  a  chara<*teriatic  im¬ 
pedance  of  51  ohma. 

Indlralor  — The  indicator  conatata 
of  a  detector  and  meter  which 
when  mounted  on  the  slotted  line 
Indicates  the  voltage  along  the  line. 
8l4»tted  IJne — The  slotted  line  has 
been  designed  to  have  a  51  ohm 
characteristic  impedance  by  mak¬ 
ing  the  ratio  of  the  inside  diameter 
of  the  outer  tube  to  the  diameter 
of  the  inner  rod  equal  to  2.342  with 
air  as  a  dielectric.  However,  the 
ratio  has  been  Increased  at  the  sec¬ 
tions  containing  polystyrene  spac¬ 
ers  in  order  to  compensate  for  the 
change  in  dielectric. 

Since  the  length  of  the  slot  is 
41.9  centimeters,  no  wave  of  wave¬ 
length  greater  than  two  times  41.9 
centimeters  can  be  used  on  the 


slotted  line.  This  wavelength  corresponds  to  a  frequency 
of  358  megacy<‘les.  The  slotted  line  has  no  upper  frequency 
limit.  However,  the  fre4|uen4-y  limits  of  the  complete  unit 
iire  set  by  tuning  range  of  the  indicator  box. 

Intileator — The  indicator  is  divided  into  two  separable  units; 
the  meter  box  ami  the  resonator  box.  The  meter  box  con¬ 
tains  the  meter,  battery  and  all  wiring.  The  resonator  box 
C4»ntalna  the  957  tube,  the  probe  and  the  tuning  condenser 
in  the  resonant  chamber. 

The  frequency  limit  as  set  by  the  resonant  cavity  of  the 
indicator  box  S40-K90  megacycles. 

('able— The  cable  supplieil  is  the  KO-8/LT  co-axial  cable 
terminated  by  two  Amphenol  93-M  connet'tors.  The 
nominal  characteristic  impedance  of  the  cable  is  52  ohms. 
The  dielectric  is  stabilised  polyethylene  and  the  normal 
overall  diameter  is  0.40$  Int'hes. 

The  Amphenol  93-M  conne<  tors  are  provided  with  a  spe¬ 


cial  Insert  which  is  in  the  form  of 
a  shell  that  makes  contact  with  the 
braid  and  the  93-M  conne<'tor.  The 
insert  maintains  the  cable  In  on 
position  and  also  provides  electrical 
continuity  between  the  slotted  line 
and  the  cshle. 

.%dap$«r» — Two  ’’Amphenol  to  Se- 
lectar”  adapters  are  provided  for 
use  with  an  Amphenol  93-F  con¬ 
nector  ton  end  4)f  slotted  line)  and 
a  Selectar  C-49195  connector.  To 
connect  a  cable  with  a  Selectar 
<'-49195  connector  to  the  end  of  the 
slotted  line,  the  adapter  must  be 
used. 

The  adapter  is  in  the  form  of  a 
shell  and  pin.  The  pin  Inserts  into 
the  inner  connector  end  and  the 
shell  screws  to  the  outer  conductor 
of  the  slott^  line.  Selectar  C-49195 
connector  then  connects  directly  to 
the  other  end  of  the  adapter,  which 
has  a  characteristic  impedance  of 
51  ohma 

TSM.\/.%P.  BR.\M>  NRW.  COM- 
FLI'rrK  WITH  ALL  .\rCKH80- 
Kl  RH.  1  NNTRr  f’TlON' 

H4MIK.  .\>D  MBT.%L 
(  AKKYINO  CASE . 


RC  145  IFF 
GROUND  STATION 
EQUIPMENT 

RC  145  includai: 

Rtcoivsr  ond  Trontmittsr  BC  1247A; 
Rowtr  Unit  RA  105A; 
ond  Indicotor  Ponsi  1-221  A. 

nie  8  tube  tran.>tmitter  dellrers  I  KW  Htk 
Rswsr  kstwMS  157-127  sic.  using  PI*  24  26 
tubes,  so  K29  modulator,  and  several  pul^se 
forming  and  clipping  tubes.  Ibere  Is  plenty 
of  room  to  Install  crystal  oscillator,  mul- 
tlPliepi  and  modulators.  The  Isctiar  line 
plats  circuit  and  antenna  <x>upler  arc  al 
Justalilf  from  the  front  panel.  Both  receiver 
and  transmitter  can  be  matched  ind^n- 
tlentl)  to  the  antenna  in  use  by  sdlustmenut 
Ml  the  from  panel.  The  dials  are  not  cal¬ 
ibrated  in  frequency. 

'Wie  receiver  is  a  13  tubs  supsrhst,  as 
follows;  RF  stage-  6AK5:  RF  .stage  6AK.'); 
Mixer  6AK.9;  II.  F.  Ose.--6t'4;  Five  IF 
Stages  2A09;  Hecond  Drt.— 6116;  Tuning 
Kys-  6F9;  Video  Amp. — 6A(i9:  Cathode 
Follower  $A05. 

ne  I.F.  frequency  is  11  me.  and  Is 
ftagger  tuned  to  bandwidth  of  4  me.  Power 
is  supplieil  to  the  receiver  from  the  main 
power  supply.  ’Riere  Is  a  lark  for  auilio 
outpiit  from  the  second  detector.  Rei'eiver 
dlaN  are  not  calibrated  In  rrequmc)'  Tun¬ 
ing  range  197-187  me. 

indicator  panel  has  controls  for 
turning  on  and  off  a  beam  antenna  rotating 
motor  and  various  tubes  and  circuits  to  in¬ 
dicate  the  position  of  tlie  antenna.  In¬ 
cludes  I  ssisyn  mstsr.  (8  tubes) 

The  power  required  Is  approx.  4.90  watts 
at  117  volts  22  syelss.  The  iiower  supply 
Is  fused  on  tbs  front  panel,  and  circuit 
breakerx  ars  used  in  the  HV  and  FU.  prl- 
marie-  «7  tubes).  The  relay  rack  mea.sure;H 
39  5/16*  high.  2648*  wlile  and  20V  deep. 
There  is  a  blower  mounted  in  the  top  4)f 
this  rat'k.  In  all.  there  are  3$  tubes  sup¬ 
plied  with  the  equipment  Tbe  weight  of 
the  entire  equipment  is  approximately  4(ni 
lbs. 

Thsas  units  ars  brand  nsw. 

Price  $390  to. 

Wavemeter  for  above  $75.00 

Dipole  Array  for  above  $85.00 

GUARANTEED 


MICROWAVE  ANTENNA  EQUIPMENT 

3  t'M  ANTENNA  WITH  DIMH  14*  Cutler  Fee<i  horlxontal  and  vortical 
•rf*an  with  28  V  DC  drive  motor  and  drive  mechanism.  Complete.  New 
a^  Hhown  . $129.22 


Dipsis  for  above . $12.22 

TOY  “Jam"  Radar  rotating  antenna,  10  on.  30  deg.  beam.  115  V 
drive.  New  . $150.20 

10  CM  Horn,  Rectangular  to  square-lo  circular  RF  assembly  ending  in  bora, 
rsdlsting  circularly  polarised  beam.  Waveguide  Input.  Complsts  with 
flange  . 290.00 


AS4$A/AP6-4  Yagl  Antenna,  5  element  array . $22.90 

30*  ParabiHle  Reflector  Rpun  Aluminum  dUh . $4.29 

140-600mc  DiractioHol  Antenna 

140-31Omc  rone  and  300-600  me  ame.  each  consisting  of  2  end  fed  half  wave 
cnnical  sectintis  with  endcsed  matching  stub  for  reactance  idianges  with 
changing  fnNiueocy. 

New  :  complsts  with  mast.  guys.  caMes,  carrying  chest . 249.90 

AN  MPG-I  Aatsuna.  Rotary  feed  type  high  speed  scanner  antenna  aiuemMy. 
ini'luding  horn  parabolic  reflector.  Less  internal  uiet*hanism.>».  10  deg. 
set*tor  scan.  Approx.  12'L  X  4'W  x  3'H.  I'nused . 9290.M 


AN/APS-6-(AIA) 

RT  t7/APS-2  .  .  A  3  C  M.  package  de¬ 

signed  for  aircraft  interception  .  .  .  night 
fighter  radar  work  for  use  with  a  conical 
scan  antenna.  lectured  and  described  be- 
hiw.  Package  consists  of  72<'i'A  magnetron 
and  magnet.  1R24  duidexer.  724  ATH,  723 
A  B  hical  oeelllator  and  beacon  oeclllalor. 
complete  tranamitter-reoeiver,  RF  plumb- 
mg,  JK  strip  using  OAKS's  and  6AL5*a 
Miniature  tubes  used  throughout,  enchwed 
Mower,  prvMurlaed  housing.  A  complete  3 
t'M  Hi-'  package  of  the  latest  design,  using 
miniaturized  components. 

Lest  receiving  type  tubes  $425. 


AN/APS-6  SPIRAL 
SCAN  ANTENNA 


radar  Is  used  for  airborne  dctectlno  of 
aircraft  under  bllod  t'onditions,  and  there¬ 
fore  requiree  a  search  over  a  solid  angle 
In  the  forward  direction.  lYie  beamwtdth 
Is  about  5*. 

The  scan  la  spiral,  and  one  turn  of  the 
spiral  is  described  in  1/20  see.  which 
causes  the  plane  of  pnlaiiiatinn  to  gyrate 
at  this  Kpeetl.  The  beam  la  made  to  miral 
outward  from  2*  (straight  ahead)  to  60 
and  back  again  in  2  sec.  by  the  nodding  of 
the  antenna  In  relation  to  the  yoke  which 
forma  the  forward  end  of  the  horlxontal 
main  shaft.  Bv  throsvlog  a  twitch  the 
operator  can  halt  the  nodding  of  the  an- 
t«vma.  which  then  exeeutea  a  conical  aran 
to  permit  accurate  homing.  A  tingle  motor, 
rate^l  at  600  watta  mech^oal  output,  pro¬ 
vides  p(»wer  for  the  nod  and  spin  motions. 
*nie  data  take-offa  are  a  2-phaM  alne-wave 
generator  for  the  spin  angle  and  a  poten¬ 
tiometer  for  the  nod  angle,  both  being 
mounted  on  the  main  grar  case  to  obviate 
the  need  of  slip  rings.  ‘Hie  gear  case  is 
unusual  In  airborne  practice  in  that  It  la 
oll-fllled .  $375 


Moil  ordnrt  promptly  flllod.  All  prktt  F.O.i.  Now  York  City.  Sofid  monoy  ordor  or 
clitck.  Only  akippinp  cHorfot  sont  C.0.0.  Rotod  concoms  aond  pnrcliaso  ordor. 


Phone  Main  4-8373-4-5-6 


P.  J.  PLISHNER 
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SEARCHLIGHT  SECTION 


HARMAR  has  POTENTIOMETERS 

DYNAMOTORS 

SOCKETS... 


for  a  wide  range  of  applications 


civilian  and  mi 


CONTACT  HARMAR,  when  you  need  components.  From  sample  lots  to 
production  quantities,  your  order  can  be  shipped  immediately. 

And  prices  are  reasonable. 

Remember  .  .  .  when  you  deal  with  Harmar,  you  deal  with  principals  — 
Harmar  owns  every  item  it  offers  for  sale. 


writ*,  win  or  phonoi 

242  Territorial  Rd. 
Benton  Harbor,  Mkh. 

•  Phone;  5-7271 


1003  Union  Trust  Bldg. 
Cincinnati  2,  Ohio 
•  Phone:  Main  3155 


refer  to  our  rating  in  Dun  A  Bradstreet 


ANnNNAS  •  RESISTORS  •  TRANSFORMERS  •  DYNAMOTORS  •  CONDENSERS  •  CABLES  AND  CORDS  •  SOCKETS  •  INSULATORS  •  TUBES 
METERS  •  CONTROLS  •  SWITCHES  •  JACKS  •  COILS  •  RECEIVERS  •  KEYS  •  HEADSETS  •  BREAKERS  •  RADAR  •  TRANSCEIVERS 
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SEARCHLIGHT  SECTION 


BuyJVP  Radio-Electronic  Values! 


METER  SHOCK  MOUNTS 


THORDARSON 

AUDIO  PASS  FILTERS 


tH**  Meter  MooBt*  la  Threaded  BmMi  laaerto 
af  Inner  Klnff.  Oater  Bin*  MoiiaCa  to  SH** 
Panel  Hole  Prortdlnc  Perfeet  Shock  Noantla^ 
for  Meter.  All  Robber  Kxce^  Ineerta. 

Stock  No.  5609  Price  50^  eo. 


OIL  FILLED  CONDENSERS 


S  MFD — um  VOLT  For 
BC-«10.  «  ('eraaUc  Ibm- 
lated  Screw  Termtaala 
3%**  X  4H**  X  •H"  Ulch 

Can  . 


MMA  .02  1000  B  I44S  Sir  MtZA  .00007  2S00V  K  S  MP 

MMA  006  1200  A  A  2  SST  SiOA  OOOOS  MOOV  K  ISL  LM 

MtiA  .0001  ISOO  C  BE  IS  StT  MMA  .000)  SOOOV  fC  PtL  LM 

MfTA  .0005  1500  C  BE  IS  lOr  SOMA  0000  SOOOV  K  £*1- 

MMA  .004  2500  B  4  4M  MMA  000025  10,000  l>  IM 

MMA  001  5000  A  r  4M  SM7A**  .00015  10,000  F  PL-315  7.M 

MMA  OOSA  SOOO  A  A2  OOp  ^  _ _ _  ^ 

:  •  laoMIti  a«th  MoHr  BraclMt  **  D.C.  Wartino  Valtao* 

STANDAKO  IRAND.  MFR.  NAME  OH  REQUEST.  OTHER  TTRES  AND  SIZES  AVAILARU 


04S  M  F  U. — 11,000  Volt  Vitamin  ''q 
Ceramic  InaulateRl  Screw  Terminal  Ih 
X  4%”  High  Can 
Sto<lc  No.  SIMA 


SOLENOID  CONTACTORS 

200  AMP.  S.P.S.T.  Nerm«lly  Orrh  Centactt 

Mf«.  A  N..  R«M«l«n<« 


Htock  No. 

StM  A 

ThrM  6.S  >  olt 
8e«#iMlarin 
115  Volt— 

M  Cyrie  Primto 
t«MTolt 
iMUlAtlOtl 


E34  OHMS 
13*  OHMS 
13*  OHMS 
13*  OHMS 


iMch  1**0. 3* 
Ludi  1**0.  *4 
Lwd<  1**0.3.*4 
GMniiM  3  3S04-B1S 


3*VDC 

*4VDC 

*4VDC 

*4VDC 


A3  VNto  •  A*  Ahh.  r»l.  j.  ^  C 

A3  VNt,  •  4.5  An.,.  #  V  ft  T 

A3  VNti  •  l.l  Aa.«.  Bach 

Hortioiital  Half  Shell  Mountlns-  214-  a 
3  13/18”  Mountins  Centers.  3  13/18”  a 
314”  Core  Slae.  314”  above  CbacalA 
Solder  I.UA  Termlnale — All  Terminals 
Marked. 


SO  Amp.  S.P.S.T.  Nornmlly  Opaa  Coatocta 

I3SI  A  Allee  Bredlev  X101141  D.P.S.T.  N.O.  O.B.  *4  VDC  60  OHMS 
345*  A  Leech  1064-1  *C  S.P  S.T.  N  O  D  B.  1*  VDC  40  OHMS 


BIRTCHER  TUBE  CLAMPS 

Type  334-A18 

Stack  No.  S6  2BA  25*  • 


HIGH  FREQUENCY  RESISTOR 

IRC  Type  MPO-7 
M.MB  ohm  SB  watt 

Stock  No.  562SA  $2.95. 


Autoipacic  Eleecftc  It-L’5 


8  P.8.T.  12  VDC  7$  OHMS 

RaadlaS  Amp 

4  P.D.T.  10  VDC  0  OHMS 

Slow  AetlBi^^PP^  Slugfed — 1.0  AMP  Contact* 
8.PR.T.  N.C.  12  VDC  45  OHM8 

4  taaalaiad  lead*  altk 


Guardian  TC-196 
2  Pol  •  N  O.;  2  Pol  a  N.C 
C.P.  Clare  A20545 


leAROE  STOC  KS  OF  FKRRCJLB  RB* 
8IHTOR8  AVAILABLB.  Writo  far  UM 
or  apecify  your  reqatrcmeat*.  Wa  alaa 
have  moaatlao  ellpa. 


O.M.Typ*27Cat.  #12957-1 
Leaeh  1024 

Ounrdian  25935  A  Auto- 
matle  Eleetrte  R-30 
Ward  Leonard  13L21 
Guardian  038273 
O  E.  K— 275849 
Automatic  Elcetne  Ii-45 
opermtM  eontlnuou*  duty 
one  VDC 


150  OHMS  I.Mea. 
9$  OHMS  I.Maa. 
100  OHMS  I.Mm- 


600  OHMS 
125  OHMS 
70  OHMS 
25  OHMS 


WRITE  FOR  SPECIAL  LISTINC  OP  SIONAL 
CORPS  AND  NAVY  TRANSFORMERS. 
CHOKES  AND  SPECIAL  ITEMS.  THIS  IN- 
CLUDES  WESTERN  EUCTRIC,  GENERAL 
ELECTRIC  AND  OTHER  WELL  KNOWN 
MANUFACTURERS'  PART  NUMRERS. 
COMPLETE  INFORMATION  AS  TO  SPECI- 
I  FICATIONS  AND  CHARACTERISTICSv 
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SEARCHLIGHT  SECTION 


New  GOVERNMENT  SURPLUS  Units 

TYPE  AN/FRC-I  TRANSMITTER  A  RECEIVER 


An  extremely  versatile  Transmitter 
Receiver  with  a  very  desirable  fre¬ 
quency  range  from  1.5  mcs  to  12.5 
mcs  (200-24  meters);  Primary  power 
source  90-120  and  200-230  volt  50/60 
cycle,  so  practically  suitable  for  any 
location. 


Transmitter  master  oscillator  con¬ 
trolled  covering  full  frequency  range 
comes  complete  with  remote  control, 
cables,  microphone,  telegraphic  key, 
ready  to  go  on  the  air  on  either 
phone,  CW  or  MCW.  This  fully 
100%  moduloted  Transmitter  de¬ 
livers  approximotely  250  watts  on 
phone. 


A  complete  radio  installation  for 
airport  troffic  control,  ship-to-shore 
communications,  point-to-point  work. 
Both  Transmitter  and  Receiver  are 
finished  in  easy  sliding-out  decks 
containing  power  supply,  modulator, 
superheterodyne  receiver  and  trans¬ 
mitter. 


This  unit  includes  an  excellent 
high-sensitivity  radio  receiver,  cover¬ 
ing  the  full  frequency  range,  at  a 
price  far  less  than  you  will  pay  for 
the  transmitter  alone.  This,  we  feel 
will  be  our  very  last  possibility  for  the 
supply  of  radio  communication  equip¬ 
ment  which  con  be  used  in  almost 
any  location  for  any  kind  of  applica¬ 
tion,  at  such  a  favorable  price. 


MRM-BO 
MODULATOR  UNIT 


MRP-150 


POWER  SUPPLY  UNIT 


MRT-150 


TRANSMITTER 

UNIT 


MRR-BO 


RECEIVER  UNIT 


MR  C- 150 
CABU^T 


Act  at  once.  Contact  us  for  Full 
Technical  Information  and  Prices.  All 
units  subject  to  prior  sale. 


FRENCH-VAN  BREEMS,  Inc. 

Electronic  Engineering  Experts 

375  FAIRFIELD  AVENUE  STAMFORD,  CONNECTICUT,  U.  S.  A. 

Cable  Address:  PREXYAN,  STAMFORD,  CONN. 
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SEARCHLIGHT  SECTION 


OIL  CONDENSER  SPECIAL 

10  mfd.— 600  V . $ 


|l>PI>T(:-H7/H  bwkinc  #WSIK4 
|sPnTr..H  7/16  htmhimn  *WMkl 


SPSTTA  2SOV  S  a*bi»h.  l/r  SO  Shaft. 
Ml'  SW.  Lever  Type  MLH  S2I  ISA.  12S  V. 
(2  Cif*.)  -  - 

Mll-SW  Pin  Type  YZ-2YST  (Normally 


Thro#  tonn.  bol.  nmtg.  cbaan*!  typo.  Dims.  3^"  x  3V^**  x  2'*.  Two 
5  mid.  soctions  rotod  400  V  at  72  dog.  "C**.  1800  V  tost  Moots 
commorcial  spocs.  ior  600  V.  oporation  up  to  40  dogs.  "C**.  Idool 
lor  iiltor  or  powor  factor  application  whoro  ruggodnoss  and 
durobilitT  aro  paramount.  Carton  of  24,  *  earn 

woight  42  lbs .  $i65 


MICA  CONDENSERS 


TRANS.  MICA  CONDS. 

NFD  WVDC  PHoo  MFD  WVDC  PH 

•1  MIO  V  .33  0003  6000  V 

•  I2S  6000  V  7. SO  .004  2S00  V 

02  2000  V  .98  .OOS  1200  V 

03  600  V  .49  .0001  3000  V 

001  SOOO  V  3.88  .0002  SOOO  V  1. 

001  2S00  V  .48  .0002S  1200  V 

0024  SOOO  V  LSS  .0006  SOOO  V  1. 


PRICE  SCHEDULE 


RELAYS 

:tPKT  Mere  Ihmn  S  llOlX  loO 
IM'liT  Stent  l>unn  «  1X.SX  lo:i 

113  V.  «A.  roots . $2.69 

113  V.  6.%.  iusus . 92.39 


Spociol  Mica  Kit — 100  #  $3.50 


SILVER  MICA 
CONDENSERS 


QUOTATIONS  ON 

25  W.— 90  W.  Rhoot..  W.  W.  4  Csrkon 


7.  24.  2S.  33.  SO.  60.  7S.  9S.  100.  120.  150. 170. 
200.  270,  300.  330,  990.  400.  450.  500.  750, 
•00.  1000.  1400.  1450.  1700,  *  2500  mmfd. 

PRICE  SCHEDULE 

7  to  95  mnM .  Mt 

1000  to  1700  mmfd .  14r 

lOOto  SOO  mmfd .  9r 

2500  Bmrd . Ut 


ELECTRONIC  RADIO 
ALARM 

Moko  It  Socuro 


Gusrsntood  now.  functlonslly  porfoet  sod  Oo- 
sifiioO  Oy  s  loodint  manofsetorw.  Umo  feol- 
aneod  Ofidfo  prlnciola-  Intmtlon  oparatM 
any  txtamal  alarm  tyetom.  (Boll.  Iiorn. 
Ii«fit.  ate.)  Aotomatk  rwot.  Protaete  say 
anoroondod  oOfoct.  roam  or  Wdf.  (Safa, 
cablnat.  window  eeraan.  •croanina  andar  win. 
daw  ar  daar.  Protottloa  aoslnit  injary  Py 
hlfh  vottaoa.  hasardaat  apaip  and  laeatlant. 
Addad  laatara  ineladaa  Pailt  la  ira  dataetar. 
Oporataa  alarm  at  100  dao. 

F.  (>malata  with  inetrwc*  wO 


Caax  aaaamMy  lUI-  .39-r-4*  In  lenaih. 
(  tinnectnl  with  H.3  1HI*N.  8.T-  U  and 
AJiiphentd  ax-M  Omnector.  $  .89. 
Less  83- IJ  I  .32. 


12 

17  TLAD 
24 


TYPE  "AB"  POTS 

»1.35— $1.S0 


BATHTUB  CONDS. 

VoHat*  rric«  MFD  Vol 

600  V  .30  .3  40< 

-2  .5  60< 

600  V 


OHMS  Shaft 

SO  1/as 

60  1/s  LS 

150  1/4S 
300  3/SS 
500  3/8  *  1  ^8  S 
ISOO  1/8  S 
1500  1/4S 
2000  I/8LSA3/88 

2500  l/BS 
3000  1/8  LS 
6000  1/4 

5000  1/8  LS  *  3/8 
10000  3/8  *  1  1/7 
10000  5/16 


Itsnpa  198-229  MC— Bot.  eoarstlon  with 
proeftian  vahrat  vamiar  disl.  tanlno 
ehsfti.  0-580  D.C.  micraammatar.  dlada- 
Trlada  and  plaf-in  aataans.  OMtainad 
in  Maek  alaminam  car- 

2‘."pr" •  $15.95 


SPECIAL  BATHTUB  KIT 


MOI\MOLTH  RADIO  LABORATORIES 

9  Lonp  Bran  eh  6-5192  OAKHTRNT.  N'.J. 
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ELECTRON/Cs 

so"'"'*'"'' 

‘  ’  CAllf  ' 

Coble  Add'ftt  COEIECT 


'ffMS  SUBKf  70  PBlOB 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


Scmi-portob^  Radio  Direction  Finder. 
Uses  o  U-Adcock  type  ontenno  orroy 
designed  tor  ground  stotion  operation. 
The  overall  frequency  range  of  this 
equipment  when  used  for  direction 
finding  is  continuously  variable  from  2 
to  10  mcs.  Receiver  bos  continuous  fre¬ 
quency  range  from  1.5  to  30  mcs., 
divided  into  4  bonds.  Sensitivity  is 
opprox.  5—15  microvolts/meter  for 
±2°  bearing  reodobility.  Power  re¬ 
quirement  115  V.  60  cycles,  single 
phase.  Complete.  New. 


TEST  EQUIPMENT 
Complete  Line! 

Signal  Generotor  804-C 
DuMont  224-A  Oscilloscope 
1-77  Hickok  Tube  Checker 
1-208  FM  Signal  Generator 
RPC  Model  644  Multimeter 
Ferris  Microvolter  Mod.  18-C 
IE-36  (New)  TS-111/CP 

1-139  METER  TS  126 

1-212  TS-127/U 

TS-3/AP  TS-170/ARN-5 

TS-5/AP  TS-I75/UP 

TS-10B/APN  TS-182/UP 

TS-19/APQ-5  TS-184A/AP 

TS-24A/ARR-2  TS-204/AP 

TS-34/AP  TS-250/APN 

TS-36/AP  TS-348/AP 

TS-61/AP  TS-375/U 

TS-62/AP  UPM-1 

SL-1  Slotted  (Complete) 

Line  Test  Set  WEI-193 

T5-100.'AP  Ronge  Colibro- 

TS-I02A  AP  I  lor  1-146 


HI  POWER  X  BAND 
TEST  LOAD,  diesi- 
poten  350  wotto  of 
OTorage  power  for 
H“  X  1V4"  wowe- 
guide,  VSWR  lens 
than  I.IS  bet.  7  and 
10  KMC  ...8150.00 


Hi  Power  Dununy  Load 
1"  X  wore  guide, 
dissipates  250  watts 
awerage  power— V.  S. 
W.  R.  Less  than  1.15 
between  8.200  x  12.400 
MC  8125.00 


HI  POWER  S  BAND 
TEST  LOAD,  disei- 
potes  1000  watts  of 
orerage  power,  ior 
IVk"  X  3"  woregoide. 
Range  2500  to  3700 


COUPLtNC  HEAD 
■C-I201-A 


43-55M 

uq-ve/w 


APS-4  Comptete  Iteder 
Merfc  14  Cemplete  Reder 
APS-4  Reder  Perts 


RECItVERS 


45-5365 

c(<-<6eAi 


SCR-720 

Equipment 


U/14  U  PLUGS 
MG-17A  New 


X  Band  VSWR  Test  Set  TS  12  (Unit  2,  Plumbing) 

coBsivtiaq  oi: 

1  WoT«quidq-eoox  adapt«r  . U041/U 

I  If  eabl« . CGJt/U 

1  Syac  eabl«  . CQ-tl/U 

1  tyac  eobU  . 3*1**  lottge  wltb  trp*  4tlt3  oonnmeton . *. ...CO-M/U 

1  Wav«9«id»-coox  adopter.  C«oh  Mid  la  typa  4fStS  coBB«ctor.  Wor#- 

quida  aad  tamiacrtM  la  o  choka . U041/U 

1  Woraquida-coox  adoptar.  .Cocdk  aad  taradaotaa  la  typa  4ttt5  aaaaactor.  Wora- 

qaida  aad  tamlaolaa  la  a  fkaqa . DO>7t/U 

1  Uatlad  BactloB . Caen  driaaa  proba  CBMambly  end  eryatol . CG47/U 

1  froba  oaaaaiblr  . Hoad  oparolad;  iaclodaa  crralol . MX-IM/U 

1  Tamiaotiaq  aactlea . With  foar-ia^  (4*0  raalatlaa  atrip.  Oaa  aad  tanala* 

ataa  ia  o  eaapUaq — ^a  othaf  aad  la  a 

cap  . CO-M/U 

1  Adoptar  Bactioa  . W*  x  1**  x  .OSO  waaaqalda  taradaotaa  la  a  chaka 

eoapliaq  at  ao^  aad . CC40/O 

2  Adc^tara  . Lorqa  ta  amail  wcnraqulda  odoptara;  larqa  aads  with 

^oka  coupllaqs,  aasoU  aadi  wiA  flaaqa 

eoupliaqt  . UC40/U 

2  Support  blocka  . 

APR--4  Tuaiaq  Uaita  TN<-lt  1,000—2.000  MC 

TN^ll  20— to  MC  TM— S4  2,000—4,000  MC 


MK-20A/Uf 

trond  new.  Individuallv  boned. 


TELEVISION  CAMERA 


350  line  resolution.  Easily  converted  to 
present  RMA  standards.  Circuits  avail¬ 
able  with  comera.  Complete,  like  new. 


VARtAC  TRANSTAT  AMERTRAN 
Input  0-115  V.,  SO-40  eyelet;  output  IIS 
V  too  omps.  It.S  Kvo.  Excellent  con¬ 
dition. 

SEC  COLUMBIA  'EliCTRONfCS  AD 
ON  PAGE  3P0 
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SEARCHLIGHT  SECTION 


•rTENSTY 


mOIW  PCW 


TfiO  SfuECI 
uwEimc  .  muted 


CORPORATION 
167  Washington  St.,  Boston  8,  Moss. 


for  pulse  timing 

and  test  applications 
ic  BRAND  NEW 
★  LIMITED  QUANTITY 
■■■  AVAILABLE  ONLY  AT 

WSISM  K  RADIO  SHACK 


I  Here’s  a  rare  opportunity  to  get 
this  versatile  research  tool  at  a 
fraction  of  today’s  cost. 

YOU  CAN  USE  THIS  'SCOPE 
with  its  circMlor  and  liMor 
sweeps  to 

•  Colibrate  pulses  oed  ceie- 
cideece  circeits 
•  Measure  radar  ranges  to 
5-yard  accuracy 
•  Measure  delay  lines  and 
pulse  lengths 

•  Measure  time  intervals 
from  0.5  to  500  nsec. 

•  Test  synchronisers  and 
radar  sets 

Furnished  complete  with  tubes, 
spare  fuses,  co-ax  cables,  power 
cord,  and  two  82-page  operatioo 
and  maintenaiKe  mah^s.* 

JUST  OUT  —  Radio  Shack’s  new  192-page 
catalog  of  radio  and  electronic  parts  and  equip¬ 
ment.  Write  today  for  YOUR  FREE  COPY! 

*For  those  who  wish  to  study  the  applicadon  of 
this  ’scope  to  their  own  needs,  a  limited  num¬ 
ber  of  these  manuals  can  be  furnished  at  $5.00 
per  copy. 
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AN''  CONNECTORS 


1,000  Types, 
1,000,000  Pieces  in  Stock 


h-mfjiuui 

•  PASADENA  8,  CALIPORNIA 


BOX  356  E  EAST  PASADENA  STATION 


SEARCHLIGHT  SECTION 


SURPLUS  EQUIPMENT 


HYDRAULIC  PUMPING  UNIT 


AIR  COMPRESSOR,  AIRCRAFT 


FERRULE-TYPE 

RESISTORS 


K^^ar 


un)(»a< 

r»*li**f 


TACHOMETER  INDICATOR 

SINGLE 

S*‘nNiiiv»*  Tv})**.  KollHtnan 
Mark  V;  Kan>r**  0-3500 
MB  HI>M  in  rt-volutionn 
I^^B  of  (hi>  in<ii«-atinK  ]i<*inter. 

$9.»S  ea. 


Immediate  delivery 
from  our  stock  oi  over 
250,000. 


pluinh- 


Complete  L'nlt 


TACHOMETER  ^  _ 

GENERATOR 

Instrument, 

.Mark  V.  mount. 

rH«‘il  with  Kollaman 
Mark  V  Indicator  ' 
rj.’V..'SO  ea. 

Tnchometer  InillcHtor  anil  tieiieratnr 

talKtve)  .  . . Moth  W3.50 


Wide  assortment  from 
0.2  to  300,000  ohms. 


ALNICO  FIELD  MOTORS 


ENAMEL— GLASS  ' 
FIXED— ADJUSTABLE 


I>elco-Type  riofittfioo 
ur.M . . . 


SENSITIVE  ALTIMETERS 

l*art  rir.5tJ-2K-A 
Scnnitive  altimetcrp.  0-35.000 
ft.  ran»ec  .  .  .  ralihraled  in 
IOO'h  of  f<‘ct.  liarometric 
petting  ad  j  u  P  t  nt  e  n  t .  No 
hook-up  re*iuirt*il. 

»r>.»5  ea. 


PIONEER  TORQUE  UNITS 

TYI'K  Conlaina  CK'.  Mo 

roupl^d  tti  output  phaft  through  12 
Kear  reduction  train.  Output  phafi  cttup 
to  autopyn  follow-up  (AY43t.  Hatio 
outjiut  Phaft  tu  foiloM*-up  Autop>'n  ip  1 
S'u.tm 

TYI*K  1-6(M>-I-A;  Same  ap  12t»ii4-3.\  , 
rept  it  hap  a  3u.l  ratio  to-iween 
shaft  an<I  follow-up  Autopyn  . 

T1  l*K  Same  ae  JL'tpMi-i-A 

rept  It  hap  hape  mounting  tvpe  covt-r 
motor  and  Rear  train . .  |t7lMN> 


New  and  in 
perfect  condition. 


Nearly  all  made  to 
JAN  specification. 


‘™'  DC  MOTORS 

<  Approx,  plxe  ...  4"  lonR  x  1 "  dia. 
f'  lienerMl  Klwtrle-Type  5It.\  ltiA.I37 :  2T 
^  vedtp.  IX’;  .5  ampp;  S  oz.  in«  hep  tonjue; 
2511  KTM,  shunt  wound;  4  leads,  reverpible 
»6..V>  ea. 

tieiieml  Klertrle-Tyi»e  5HAJO.\J52C;  27 
Voltp.  1>C,  .65  amp;  14  ox.  >n<  hep  toniue; 
145  KCM;  Phunt  wound;  4  leads;  reversible 

$A.r>0  etk. 

MICROPOSITIONER 

liarher  ('olmuii  .\YI./  l*ol»iiced 

Ik.C.  Keluy:  iKiuble  Coil  Differential  pensi- 
ti\e;  Alniro  I'.M.  Polarlxed  field.  24  V  con- 
tarts;  .5  ampp  ;  2h  V.  I'ped  fi*r  remote  p<»- 
sitioniHR.  synrhronixinR.  control,  etc. 

$1«..50  ea. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER 

T>|>e  ISOlK-l-A,  complete  with  tuhep 

ea. 

PIONEER  TORQUE  UNIT  AMPLIFIER 

W.N.I  T>'|>e  12t4«7-l-.\.  A  pinale  tul>e  amplifier 
desiRned  for  autopvn  take  off  piRnal.  t'on- 
•h.l  ea.  tains  maRnetic  amplifier  assemtdv  With 
.00  ea.  tulie  . »t4.50  ea. 

SERVO  MOTOR  10047*2>A:  2  Phase;  400  Cycle;  with  40-1  Reduction  Gear 

$10.00  ea. 


UNIVERSAL  MARINE  &  MEG.  CORP. 

Yonktrt  2.  N.  Y. 


POWER  RHEOSTATS 

Standaril  Ihandi 
Tf\  100  Watt.  4.4S 
fl  \  Ohmp;  ion  Wat 

Boxed,  Brand  New  with 
Knob  $2.50  each — or— 
. — ^  $25.00  per  Dos. 


137  Alexander  St. 


OhniH ; 
ipp  mu 


PIONEER  AUTOSYNS 

.  .  .  26  Volt— 400  Cyc  le _ 

.  .  .26  Volt  —  4no  Cyc  le.  .  .  . 


OIL  CAPACITORS  OF  ALL  TYPES 
CHANNEL  TYPES  YAT-YAB  WAT-WAB 
BATHTUB  CASED  UNITS,  most  all 
values,  voltages  &  terminal  lay¬ 
outs,  also  electrolytics. 

SEE  OUR  ADV.  IN  OCT.  ELECTRONICS 
P9.  376  for  listing  and  prices,  if  your  re¬ 
quirement  is  not  shown  check  with  us  os 
new  material  comes  in  doily. _ 


400  CYCLE  MOTORS 

AIKESEARCH;  116V;  400  CPS;  Slnele 
phase;  6600  RPM;  1.4  amp;  Torque  4.6  in. 

os.;  HP  .OJ . tIO.OOra. 

EASTERN  AIR  lyEVICES  TYPE  J.M6B: 
200  VAC;  1  amp;  3  phase;  400  cycles; 
6000  RPM  . SIIAOea. 

JNVERTERS 

PE  218  LELAND  ELECTRIC 
Output :  115  VAC;  .Sinirle  Phase;  pp  90; 
360  ilUl  cycle;  IMill  VA  INPIT:  25-2S 
yr.C;  92  ani|.».  . . .  UP.M;  Kx.  .  Volt.  27.5 

RR-AMI  NEW  . 

I2ll6-J-.\  PIONEER 

tintputi  116  VAT.  4IIII  cy.  ;  sinRle  phase- 
45  amp.  Input;  21  Vln';  .5  amp  890.00  ea. 

IO.S«;t  l.EI.ANO  ELECTRIC 
Output:  115  VAC:  400  cycle;  3-Phase. 
115  VA;  75  PK.  Iliplil;  26..*,  VIM'  12 

ump . 8X0.00  ea. 

16488  I.EL.SNO  EI.ECTKM 
Output:  115  VA:',  tiMi  Cycle;  3-phaRe;  175 
VA;  80  PP.  Itiptil;  27.5  DC;  12.5  amp; 
Com.  duty . 880.00  ea. 


SYNCHROS 

IKS|MM-lal  Re|M*Hler  :115V-100  Cvclet 

'8l.l.lH>ea. 

•3JII7t  Oenerutur  (115V-400  eye)  87..50ea. 
•SCT  t'lilitnd  Trnnsfurmer;  90-50  Volt:  60 

Cyc . 8.’U).IX>  ea. 

.51'  Sli.lur  (115/90  volt— 60  cyc.l  8tilMM>  ea. 
3ti  tieneruttir  (115  90  volt — 60  cyc.l 

8.10.00  ea. 

•ISIm;  OifTt-renllal  Oenerutur  (90  90  volts 

—400  cyc.)  . 8:10.00  ea. 

.1140  IHftercntlul  Oenerutur  90/90  volts,  60 
<  ycle . 8AO.(Mlea. 


IF  YOU  HAVE  URGENT  PROCUREMENT  PROB¬ 
LEMS  ON  THIS  AND  OTHER  ELECTRONIC 
MATERIALS,  CONTACT  US.  Our  Personal  & 
Friendly  Service  Guorantecs  Results. 

ELECTRONIC  SPECIALTY  SUPPLY  CO. 

56  LISPENARD  ST.,  NEW  YORK  13,  N.  Y. 
BARCLAY  7-3684 


METERS 

.\r  Volt.  W»'Pt InKhftuae,  Type  NA-35 — 3- 

int  h  round.  F.S.-IU  MA . W.#.! 

mKtll  KNfY.  57-6.3  cyt  lea  per  aeiE.nd,  125 
vulta,  mfg.  Aero.  mod.  70U7.  3-in<h  round 

$8.95  ea. 

KlLOVOIsTS.  0-4.  mfR.  Dejur  3.lnoh 
rounit.  mod.  3lo,  l4*aa  reaiatur .  .  .  . $3.95  ea. 

PLEASE  ENCLOSE  FULL  AMOUNT  WITH  ORDER  EQUIPMENT  FULLY  GUARANTEED 

ALL  PRICES  FO  B.  PASADENA  UNLESS  OTHERWISE  SPECIFIED 
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THE  BEST  IN  ELECTRONIC  SURPLUS 


WESTON  SEN8ITROL  RELAYS  Model  T05.  KB- 

7m,  C'ellbratwJ  13  19  V . $12.50 

RUNNING  TIME  METERS  SaiiRemo  Model  17.  in 
bouDf  end  1/lOth  hours  to  9999.9,  440  V  AC  60 

Cycle*  . $4.05 

VeriebU  RESET  TIMERS  Bencemo  Model  21. 

operas  circuit  from  0  to  3  minute*,  cellbreted  In  0 
•econd  interrels.  Will  hendle  10  Amp*  or  more 
lin'230  V  AC  60  cycles . $4.95 


AVAILABLe  FROM  OUR  STOCK  FOR  IMMlDIATt  DlLIVtRY 

TRANSMITTERS  SPECIALS 

Tl  FK<\  with  Moilulator 
>111  I  FKC.  an.) 

IT-I  FKF  P.iw.r  Siipi.ly. 

KFA-FT  43.1-!  and  43.'I6. 

TI>K.  THK.  Mini.  MMI3.  for  Shipa. 

ATII.  for  Aircraft. 

I»«  -31#.  BF-AOI.  IM'-e84.  etc. 

H4  KW  Ct.nvertcfl  to  R.  F.  a|otre  lacalcll  hunii.lity  elt*nicnl».  Ijirac  onantity 

Heater.  2.5  KNV  output.  Frcq.  ranac  available.  Keeeivina  and  Kei-ordina  Bupplementary 
HI  T  In  14.4  me.  ronalata  of  !  tab-  eipi.t  alao  available,  T\pe  AX  F.MQ1. 
inel  unit,:  Usetllator  unit  uaea  two  "|4\IMII’KKM  411'K"  Tl  IlKS.  Itritiah  Infra-Red  Im- 

m'.H  tube,  forc  ed  air-eoolina ;  atje  c'onverter  Tiiliea,  with  niatehina  llauac  b  «i 

I’ower  HUpply  u»ea  aix  KII.A.  reel!-  lemih  front-end  I.ena 

Hera,  with  reiiuiaile  inelera  and  re-  N4>l  M>-I'4IWKKF.I»  II KAI>-4  II 4>T  McrTH.  K4'.V- 
lay  eontrola.  Ilperalea  from  230  or  \ll-24.M-lt.  all  New.  export-pac  ked. 

'y'  lva.  3  phaae  A f  32V.  IM  In  IIIIV.  \f  KATII  4oii«rrler«.  NKW.  Rood 
FKirF:  AS  IS .  f  MIMI.mi  lo  .fcic,  wait., 

TSI  lUIOM’.  SImiiltanroaa  Kadln  1I.%V.  IK'  to  11.5V.  Ml  rjelea.  Mnlor-lienrnitnra. 

Kunifr  and  Telephone  Tranamltter.  r.iici  Watla  oulloll:  mfd  by  Ka. c.  and  Hedtier-t'abot. 

Fre.iueney  200-400  Kf  Mfd.  for  K<'-I4I3  Ratlin  Beacon  Fatpl..  deaianed  for  uae  with 
i-.VA  by  Federal  Tel  t’o  SfR-508  iio»/52a  ii2a,51o  olo  Tranamitter-Reeeivera. 

BI  -7»7.  .50  Malt  .VH  Tnuiamitler.  20  10  40  me.  t'omplete.  exiHirt-paeked.  N4;%V  eciuip- 
Freu  110  lo  130  Ml'.  .Mai  I'onircd  ment 

<  Iperalion— 1  lov  00  ryc  lea  At*  T|c;-.5I.\  A  TK-.5.5.%  Fable  Vuleanlxlnc  I  nlta. 

TIMJ  Tranamllten..  IOO-I.50  MF.  4.5  .\T-1»  Al'K-l  Antennaa. 

watta  A5I  output.  Rernndition.>c|  General  Kleetrlr  VidtaRe  Keculator  A  Tower  Supply. 

•  ■  . .  5I<hIH  3tlVI>l4B3.  llutput  750  volta  up  to  100  mo; 

1-iiinidete  power  nupply  uainK  8  tube*,  with  nelector 
MWitrh  tor  reirulatinic  or  non-reKulatinir.  Operate* 
from  110  V,.  60  cycle*  Af*.  NKW  unit*,  less  tube*, 
with  operational  ilatH  and  diHKram  K.U'H 
r<>mput<*r  ri*-|0  part  of  AI’S-15  Rarlar. 

with  I  oinplete  *et  of  acale*  per  computer.  NKW 

unit*.  SlR.lW 

Tuneil  niter  Choke*.  I?0  cp*.  40  H  .  O.C.  re*.  410 
ohm*,  with  0  177  mfd  (6'm»  wv  )  caoncitor  \  Y 
Tran*f,  type  T-oO-Ku35.  New  Tfermetically  sealed. 

r>im:  X  4  \ "  x  14".  K.U  II  .  f2.»5 

»n*.r  Lmerlran  niter  ('hoke*.  type  W.  O  04  Henrle*  at  2  4 

iCTth  amp*.  10  kv  H.MaN  test.  .New  unit*.  K.4('H . S8.S5 

nwer  N<*rew  l*luK  Heating  tUement*.  t’hromolux 

*/.»4  Metal  encased.  15«  \V.  lio  volt*.  SS"  Ion*.  IS"  dla, 

V*;,,  New  K.\C'H .  SS.75 

>>,„•  ItK  l>  A  W  4HI  niM»  C'utoiit*.  .Moflel  9K2l)2.  rated  60 

rtii.n  amp4  j.otin  V  or  loti  amp*  2.600  V.  ard.  Y  New 

I  nit*.  WKITK  niK  PKIC  K. 

UI>-7^  SwIti'hlwmrdM.  Kxcellent  Condition 

KAC’H  . SM.OO 

IHnamotor  IlM-tA.  for  IP*-34H  Receiver.  New. 

K\ril  .  ST.tS 

Mafd  Bii>»e.  w  inwiilator.  aprina-londeii  for 
swivelma  and  <|uick  return.  New  unit*.  KAC’H  S4.SA 
YJ-I  I.F.I-'.  nipt.  ('on*i*i*  of  dual  transmitters  and 
dual  receivers,  each  workina  In  “A"  and  “R**  liand*. 
176  i\nd  516  me*  re*perti\eiy.  Inclutle*  power  RUppiy 
(116.230  v<dt*.  60  cvcien  A(’>  and  liibea.  all,  In  one 
metal  cased  unit  l^Nl'SKR  eopt.  Price  each  flSA.OO 
T-9  KimIIo  TTHnamltlcr*.  Noise-modulated 

.lammina  Transmitter.  u*ina  Klectron-Multlpller 
Photocell.  V'or  Jammina  certain  type*  radar  eqpt. 
New  unused  transmitter*  onlv.  with  Klectron-Multl- 

idier  tube,  less  other  tube*.  K.\C'II . 8S2.50 

CiT.\-t  A  nH-14  CiY  Switchboard*  A  Power 
Supply,  for  o|>eration  from  lloV.  6o  cycles  AC  (with 
Hloraa**  batteries!.  Kach  in  individual  metal  cabinet. 

NKW  Price.  Kach  Set . SROO.SO 

ll4'>.TIS-.\  TranMinltter,  CW  only  300  watts  output. 
Kreq.  range  4.0  to  11.4  me.  Operatea  from  110,^220 
volt*.  60  cycle*  AC.  Kxcellent  condition.  L'eas  tubes. 

PKU'K.  K.\C'H .  S3«M>.00 

|4e«*k  Kntrance  InRulator*.  bowl  and  flange  type. 

dia.  with  heavy  aalvantxed  metal  flanae  and 
hell.  Top  bell  6>t«'’  dia.  x  11":  bras*  feed-thru  rod. 
Very  hiah  voltaae  Insulation.  In«lividually  packed 

in  cartons,  all  NEW  It  Kt)K  . «t4.M 

TS-4*.\P  Kcho  IV»xe*.  I  NI  SKD  K.Y<'H  RtO.M 

S<'K-5R4  Sector  Scan  I  nlt*.  Cnused.  §6.00 

f’ontml  Kectlflem.  Type  CH.M-20228,  Unuae4l 

K.\CH . itTJM 

Ii4'-HR6.\  Kaillo  Tranumlttcr*.  Vnuseil.  L^e**  tut»es. 

K.LCH  . §tt.50 

.>H0>7R.T  MC  Superhet  RcccUer  with  Wavemeter, 

Easily  modifled  for  (Mtixen's  Hand  reception,  or  for 
St'K>5t.'V-.\.  t'omplete  In  Trailer  exp^^rimental  use  on  VHF  Television.  Uses  a  955 
Truck*,  with  or  without  26  K\’A  Autoilyne  detector-oncillator  Into  3>staae  resistance- 
tias-Knaine  Generator  I’nit.  loiipletl  IK  amplifler.  output  is  for  headphones.  In- 

SF>I  Ship  Kadar,  t'omplete.  NKW.  t'lud*^  VK>16o  voltaae  reaulator  tube.  6K5  tunina* 
with  many  boxes  of  Spare*.  eye.  and  5Y1  rectifier.  For  115  v<dts.  50  60  cycles  AC. 

>1  \KK  V  Training  Radar,  fur  Calibratetl  Wavemeter  mounte«l  as  separate  portion. 

with  variable  tunina  r<*d  ami  hand-plotte«l  calibra¬ 
tion  curv4>  for  each,  permits  checkina  fre<iuency  of 
incointna  sianal.  NKW  unused  surplus.  With  in¬ 
struction  sheets  and  diaaram.  plus  caiibratiun  curve. 

and  tubes  PKIt  K.  §7.5.00 

Si  PKFMF  shii>-to-*hore  transmitter  receiver.  HOW 
output.  10  channel.  2-1  mcs..  crystal  contrtdied  for 
11(»V.  60c.  A-t'  C4»ndilion  N-2.  Complete  with  tubea 

ami  microphone  F.\MI . §.500.00 

MASTER  POWER  MI-rTEK  PANEL,  for  measurtna 
voltaae.  current.  an«i  fre«|uency  of  2  to  4  50  KW' 
power  units  <»f  240  v.  3-phHiie-1  wire  or  3-phaae-4 
wire.  60  cycles  AC.,  Measure*  each  phase  lead. 
Measures  current  o-3oo  or  o-KOo  amps.,  through 
selection  of  current  transformers  Him:  22’'x14'’x20’'. 
Has  many  induRtrial  applications.  VKW  condition. 
EACH .  §150.00 


W’ll<*ox  tW.\  Rei'tlAer- Power  Supply,  for  3  KW  modu¬ 
lated  transmitter  Hesigned  for  use  with  4  or  mors 
96C  3  KW  Transmitter*  an<l  5«!A  Modulator.  New. 


CALCUL0GRAPH8.  The**  unit*  compute 
•  lapsed  time  to  30  minute*  In  minutes  sod 
■icconds.  and  print  tbi*  elapsed  tlm*  a*  well 
as  time  of  day  on  a  card  (For  exampl*  a  eard 
may  show  “start  9:55  AM’*  “Elapsed  time  18 
minute*.  51  aeeoDdit”).  Any  numbsr  of  jobi 
may  be  run  *t  the  same  time.  Originally  used 
to  log  long  distance  telephone  call*.  Dial  type 
printing.  Reconditioned.  With  8  day  “windup” 

naoiemeot . $85  00 

With  20V  AC  60  cycle  Movement . $70.00 


PIONEER  TORQUE  UNIT§  12604-3  A. 

PIONEER  AUT0SYN8  AY-30-D . 

BENOIX  AMPLIFIER  12077-l  A . 

8CL8VN8.  IF.  UT.  ISF.  :,Y\  MJ. 
Write  for  pticeM. 


BEACHMA8TER  250  Watt  Aadla  Awgll«*r 
*)tb  bank  of  9  35  watt  speakers,  cable*,  mike, 
tube*.  Operates  on  110  V  AC  60  cycle*.  Like 

new  . $305.00 

BEACHMA8TER  AMPLIFIERS  are  arailable 
as  originally  delivered  to  the  Navy,  with  1500 
Watt  gas  engine  drtm  generator  A  complete 
spare*,  all  packed  In  6  waterproof  ca*e>,  all 


TRANSRECEIVERS 


LabM>at*ry  PRECISION  REGULATED  REC¬ 
TIFIER  Type  CZC-20AAQ.  Input  110  V  AC 
no  cycle,  output  adjUAtable  from  250  to  500 
VD('  at  250  MUU.  ('ontaln*  2  5U40.  2-68Q7. 
1-VR150-30.  l-yR  105  30.  4  6L60.  A  vteal 
at . $90.50 


DYNAMOTORS 

Input  Output 

Typa  Volta  V^ta  MIU  Prioa 

DM-84  .  12  220  80  |0.M 

DM-85 .  12  025  225 

DM-M .  2$  220  80  9.08 

DM-87 .  2§  625  225  11.50 

DM-64 .  12  275  160  11.56 

DM-65 .  12  too  440  22.56 

BD-TT .  12  1000  §50  29.66 

TCS-Rerr .  12  226  100  11.56 

TC8-Xffltr .  12  440  200  32.56 

T(>5>Complatapowarauppiy.  110  VDC  input  55.90 
t7r-801t  I>'230.  MGt4 

BEARING  DEVIATION  INDICATOR  Type  CBM- 

.*’>5105.  MTgd  by  Sub  Blgnai  . $60.00 

QBGH  DRIVER  RECEIVER  typa  OFF  43058. 

8125.80 

BC-Mi  RECEIVERS.  Recooditloiwd . $150.00 

RBL  RECEIVERS  Operate  on  llOv  AC  60  Cycle* 
Frequency  range  IS  Kc  to  600  Ke.  Reconditioned. 

$06  00 

RMCA  AR.8600X  AUTO  ALARM  RECEIVER 

('4>niplite.  Ilk*-  neu .  $295.C0 

8N  PORTABLE  RADAR  with  all  tuba*,  antenna 
rotor  case*,  less  antenna  sareen  A  tripod.  .$300  00 
SF-I  RADAR  Brand  new  with  complete  npare* 

»*vefuld^fittinf*.  etc.  19  boxes . $3000.00. 

SO- 1  ar  §0-8  RADAR,  Fully  reconditioned.  o%er- 
«>as  packed  . $27$0.8D 


AUDIO  SOUND 


Heai  hmaslrr  'LVI  W.:  Wnatem  FI«h*. 
Mmlel  .VMm.:  K<'.%  26\V. 

(ITV.i  .Mobile;  K«'.\  MI-2R17-F 

.LmpliHer,  l.iHio  Watt*  <2 — 5<Hi  watt 
(’hannelsi;  W.K.  Hprakwr  I  nit*  D- 
171246  (25-30  Watts!  and  l>- 

173232A  (50-60  Watt*!,  consider¬ 
able  <iuantity  available,  see  illus. 
below. 


TEST  EQPT. 

111-271.  TS-174.  Tl'-66.  Tl’-57. 

TS-4.T.  TS-14.1.  1-148,  TS-64KV 

TN.fll  t  |»M  -  I  Hynwhnmrtrpe, 
(Mliero. 


ANTENNA  SLEWING  MOTOf 
radar  34  VDC  $IS.00-.12  VD< 
VDC  $42.50-110  VDC  for  BO-l. 


ALLEN-BRADLEY  Type  B-$00  surting  relav 
1!I*HT  440V  AC  60  cycle.  Excellent  condition  $3.00 
TRANSFORMER  230-460  V  00  Cy  In.  7.6  V  rA 
out.  weight  7  lb*.  13.00  ea.  S^lal  100  Isr  $125.00 
SOUND  POWERED  CHEST  4  HEADSETS,  used 
operating  R(^  4  Automatic  Usetrle  (large  Head- 

Net!  per  pair . $12.50 

SOUND  POWERED  HANDSETS.  New 

per  pair  $10.95 

CD-149  Hlik  veltage  eaMs  for  BC-191  10  fer  §27.50 
CD. 152  . 10  lar  $17.50 


TOE  PRIMARY  SHIP  TRANSMITTERS.  If 

band  3(»0-1500  Kc*.  H  P  band  1500-18100  Kc*. 
CW  MCW  4  Pbooe.  With  Internal  M.Q.  for 
115  VLHJ  or  2^  VDC.  V'UUy  reooodltionetl. 


RECEIVERS 


KHM.  KKS,  K('-774.  l>Z-7  Hire.  • 
tion-Fin.ier*  with  I«4»opa.  S4'K-7lM 
Iiiret'ium  Finder*  w’ith  Lonp*.  N4  K- 
761  (inniiimeter*  and  Acceasorie*. 
K-7  .\KK.S.  (Mher*. 
t  KY-tAlSR.  IINI  to  l.MM>  KV,  part  uf 
I>r-I3  Ka.tio  K'lld 
K-H»/.\KN-6\  Itllde-Fath  Ke>veHer. 
with  rrvHlal*  NKW 
KT-S  .\KN-I  Kadio  KnrelTer*.  New 
Mtalel  /B-3.  .\lr<'rufl  Homing 
.\dapfen».  plua*  an.l  Hcesao- 

ne*.  .New  Kqpt. 


MARINE  TRANSMITTERS 

Macfcay  lOO-C  5..5  to  17  Me* 

Msekay  128-A  .5  .5  to  17  \Ua 
Mackay  147- M  375  to  .'.imi  K.  * 

RMCA-8010  13.5  to  VM!  Ki'* 

RMCA-8019  with  110  V.\(’  power  supply 
TCP.  TCS.  TAY.  and  many  otbent 
Write  for  uuotatliHi.H  on  your  r»*i(uirenient* 

TCP-2  Lise  Filtar  unit.  (dl31  s.loxo  for  u-«e  on 

11.5  vim:.  New . . $15.00 

All  erf***  FOB  Oaklaad.  Calif..  *ak1*et  te  cliafia* 
wltkcet  netlee.  T*rait  20N  cash  with  aNer.  Oal- 
anea  COD. 

EMMONS  RADIO  SUPPLY  CO. 

405  lOHi  St.  Oaktand,  Calif. 

ekoiM  rWinookt  3-9103 


WRITt  FOR  PRICtS.  ALL  MATFRIAL  SUBJICT  TO  PRIOR  SALl. 


TELEMARINE  COMMUNICATIONS  COMPANY 

540  W.  27th  St..  N.  Y.  1.  N.  Y. 
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YOU  HAVE  TO  BE  SATISFIED 
WHEN  YOU  BUY  TEST  EQUIPMENT 

We  realize  the  grave  responsibility  of  ensuring  that  each  piece 
of  test  equipment  sold  complies  with  the  original  intended  speci¬ 
fications,  and  to  that  end  absolutely  warrant  complete  satisfaction 
on  any  device  sold.  With  2000  pieces  of  equipment  to  draw  on 
and  with  the  most  modem  plant  facilities  staffed  by  highly  skilled 
technicians,  we  believe  very  firmly  that  it  is  to  your  best  interests 
to  investigate  our  stocks  before  placing  orders  for  any  test  equip¬ 
ment.  Majority  of  equipment  furnished  complete  with  acces¬ 
sories  and  instruction  books.  A  partial  list  follows: 


TSIARB 

TS-203/AP 

TS-226A 

BC906/D 

TS-3A/AP 

TS-87/AP 

TS-233/TPN-2 

BC-949/A 

TS-8A/U 

TS-89/AP 

TS-299 

BC-1060/A 

TS-IOA/APN-1 

TS-96/TPS-1 

TS-270A/OP 

BC-1066/A 

TS-12 

TS-99/AP 

TS323 

BC1201/A 

TS13 

TS-lOO 

t-56 

BC-1203 

TS-14 

TS-IOIAP 

1-95/A 

BC-1287/A 

XS-ISB/AP 

TS-102/AP 

M06/A 

BC-1277 

TS-18/APN 

TS-109/AP 

1-122 

BE-67 

TS-19 

TS-llO/AP 

1-145 

LAD 

TS27/TS 

TS-U9/AP 

1-177 

LAF 

TS-32A/TRC-1 

TS-12S/AP 

M79 

LAG 

TS-33 

TS13I/AP 

1-209/A 

LU2 

TS-34 

TS-153 

1-212 

LU3 

TS44A 

TS-ISSA/AP 

1-222/A 

OAA-2 

TS-35A 

TS-170/ABl(-5 

1-225 

TTS4BR 

TS4< 

TS-173/ini 

1-233 

TTX-IORH 

TSdS/APRU 

TS-174 

1C-21/A 

TSS4SE 

TS47/AP1 

TS-17S 

1E49 

TSX4SE 

TSSl/ATOd 

TS-194/AP 

1F-12/C 

TS«2 

TS-197/CPH4 

BC-221 

TS-St/A? 

TS-204/AP 

BC-37S 

Th«  nrMj  of  011/  eommvcial  Iqborafprr  oquipowaf  i«  mmilarly  large. 

(Wo  oriU  puichoM  your  tool  oquipmont  at  hiqhoot  pricoa.  Send  jour  Uat  lot  a 
prompt  roplyj 

Coble:  WESLAB  Telephone:  WE  5-4500 


^  93, 


WE  HAVE  LARGE 
*'  QUANTITIES  OF 


RADIO  TUBES 


TYPE  PRICE  TYPE  PRICE  TYPE  PRICE 

OZ4A...  $0.70  6B«G.rt..  10.93  6SICTGT . $0.96  *  t 

1G6GT...  0.73  OBEO...:..  1.30  6SN7GT _  130  *122  ES'SI  t 

1LN$..::.  0  30  6C4  ......  0.S6  6SS7 .  0.95  **12 . i!"!!  i 

1R5  .  0.90  6C5GT....  0.51  13A6 . .'  0.43  *•€31 . 10.00'* 

1S4 .  '  ■ 

1T4 . 

5U4G. . . 

6AB7... 

6AC7  .. 

6AL5 . . . 

6A05... 

683 . 


0.36  6C6 .  0.75  13SH7  .  0  96  *  J5Z^ t 

0.36  6H6 .  0.94  13SK7  -  0  93  *  ”3^ . 2*25  i 

0  30  6J$ .  0.60  13S07GT...  0  90  *  32 .  !-!5  ? 

0.90  6J5GT....  0.51  13SR7  .  0  90  *  •Si' .  I'l*  1 

1.30  6K6GT....  0.91  15Z4GT..;..  0.35  *  3-2  4 

1.00  6K7GT....  0.70  35Z5GT .  0.75  *  9005  .....  1.10  * 

1.40  6SG7  .  0.90  50L6GT .  0.90  *  .  .  * 

0.93  6SK7 .  0  96  43 .  0  76  ♦********■**>»• 

,  U>t  Price;  $ll.$0 

SPECIAL  SALE  TYPE  805  i  OUR  en  nn 

This  oHcr  subject  to  change  ond  prior  sole.  I  PRICE: 

MeTROPOUTAN  OvEI^SEAS  SuPPLY/O 

?  MANU^ACTUfBCRS  AND  DISTRIBUTORS 
k  or  CLCCTRONIC  PRODUCTS 


or  CLCCTRONIC  PRODUCTS _ 

H33  BROADWAY.  NCW  YORK  I O.  NY. 


OUPOJ^AT/OX 


CHClSCA  j9|IOS 


ZENITH  19S1  TV  Remote  Control 
Motor  Units 

Kwttrh  <i®  end  of  17  fool  e*ble.  I*owerful 


Con  be  need  for  door  opMet 
vtadow  mlMT,  model  RR  turn 
toMe  Complete  mtb  trtn.sronner. 


MARKTIME 
5  HOUR  SWITCH 
A  10  emp.  tlminR  derUv. 
Pointer  more*  beoli  to  lero 
after  time  elanieti.  Ideal 
for  ahuttinR  olT  rattim  and 
TV  arts  wlwn  you  go  to 
bed.  Liiiiited  Hupply  at  tm.<« 
■peoUl  PRK'K.  $4.90 
Alp>  arallaUe  in  15  min..  30  min..  1  br.  at  tS-fO 

Sinile  Pole  $«.  Very  Small  Relay . $  M 

Vced«r*Reet  Ceanter.  Retary  . M 

VeeO«r<Root  Cantor,  Ratchet . 2.29 

Na.  18  EnameleO  Coe»w  Wire.  1%  lb.  cell..  2.00 
SeleaeiO.  wertt  an  24v.  O.C.  and  110  «.  AC.  1.00 

'/t  amp.  0  V.  Trantfermer .  1.19 

4%  amp.  tealed  9  «.  Trantfermer . 2.79 

MU  and  ACRO  Switehee  atterted . 4  far  1.00 

119  V.  A.C.  Meter,  fer  fan  nr  eRperfment .  1.90 

IMD  RPM.  IIS  V.  AC.  Meter . 4.90 

Guardian.  Ne.  4,  III  v.  AC.  Selenold . 3.90 

Guardian  Ne.  2  I  veft  DC  Seleneld .  I.PO 

Price  Brea.  Ne.  lA.  119  v.  AC.  Seleneid....  1.90 


ni 


lucky  iPISH!! 

PUftCh4A«,fc 

enables  US  TO 

orr iR  row  rhi|<|  . 


1^  IP  MAGNETS 

39'^each  3for5|.oo 


Eby  balieIHe  Bindinp  Peett  . tt 

TELETYPE  1/40  H.P.  1 10  v.  O.C.  Meter.  .  2.P0 

W>L.  100  watt  dxed.  1000  ehm  Retitter .  .00 

ArreW'H  A  H,  OPOT  Teffle  Surtfch . 05 

C/H  Off  center.  SPOT  Tepple  Switch .  .39 

ANTENNA  ROTATOR  or 

DOOR  OPENER  1750 

Oeared  down  t4r.  unlreraal  motor  with  *  m 
traoxformer . 

3  Wire  Rubber  Cable  fer  Abeve . Ft.  .OS'  s 

GE  Arpen  Glow  Lampt . 4  fer  1.00 

100  fer  920.00 


WoptinshoMSO 

ELAPSED 

TIME 

METERS 


$1550 


General 

Electric 

Bound  Cow 
Hmaller 
Numeralu 

$11  50 


1923 

64  Dey  St..  New  York  7,  N.  Y. 


EIMAC  TUBES 

Selected  Distributor 
"We’ve  got  them  all” 

Life  ELECTRONIC  SALES 

345  BROADWAY,  NEW  YORK  13,  N.  Y. 
Tel.  Dtgby  9  4IS4 
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SEARCHLIGHT  SECTION 


OUK  [XPORT 

D€PARTMtNT 

AVAILABLt 

FOR  SPICIAL 

SFRVICt  TO 

OVIKBAS 

CUSTOMtia 


•  RADAR 

Marine,  Ground  A  Airborne 

AN/APS-*  SA-J  Sf 

APS-3  St.  ■  SG 

APS-4  SA.I  SL 

APS-6  SN  SCII-S4S 

APS-11  SO  SCR-TM 

APS-1S  SO 

SJ 

•  BEACONS 

AN  CPN.«.  In 
AN  O^-t-iacn 
yiMdiyct'  I  •Ki  ult 

•  LORAii 

AN/APN-4  and  AN  APN.9 

•  TELEPHONE  EQUIPMENT 

Portable  ond  Siothtmy 
SiTftcftdoortfs  and  Sap^its 
iD>71,  portabit  twildiboiid 

%Mt,  Iwttvt-IlM  pprtaMa  t«lldibo«d 

•  CONVERSION  EQUIPMENT 

—MOTOR  GtHtRATORS 

—CONVIRTORS 

—DYNAMOTORS 

—INYIRTORS 

—POWtR  supmts 

—RKTIFIIRS 


COMPASS 

COMMUNICATIONS  COMPANY 

393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

SEckinwi  )-«SI0 
CABLE  ADDRESS:  COMPRADIO 


WE  MAINTAIN 
out  OWN  FULLY 
EQUirrED  TESTING 
LAtORATORY 
IN  THE  SAME 
lUILDING  AS  OUR 
MAIN  WAREHOUSE 
TO  TEST  ANY 
ITEM  WE  SELL 


SELECTED  EQUIPMENT 

TCS— ColHns  mfd.  Navy  radiotelephones  for 
shipboard  and  mobile  use.  complete  %vith 
all  accessories  for  operation  from  12,  24, 
1 10.  230  volts  d.c.  and  1 10  or  220  volts  a.c. 

TOE — Navy  or  commercial  marine  transmit’ 
lers,  coi^ete.  1 1#  &  220  volts  d.c.  and  a.c. 

SCR’2S4 — the  famous  mobile  and  ground 
station  for  held  use.  Large  quantity  of  com¬ 
plete  sets  available. 

SCR«20$  -mobile  direction  finder. 

MAG — 10  cm.  portable  link  radar  transmitter 
receivers.  6-volt  operation. 


TRANSMITTIN6  STATIONS 

1  KW — 200-500  kcs,  complete  with  440  volt, 
3  ph.  50-60c.  power  supply— Price  $2300. 

800W  —(400  watt  phone)  Western  Electric. 
10-channel,  automatic  dial  selection,  2.0- 
200  mcs.  with  200  volt,  I  ph,  50-60c,  power 
supply.  SAME  TRANSMITTER  AS  USED 
DN  S3.  ^(}UEEN  MARY*'  Brand  New. 
Price  $4,000.00 

1  KW — FM  Broadcast  station,  complete  with 
monitor,  all  tubes,  antenna  and  wave¬ 
guide,  Mfr.  G.  E.  $1300.00  at  location, 
N  Y.  C. 

it  All  eoe^pmenf  new  or  racandiiiamd,  cbackad 

in  Otff  hbofotofy  and  raadf  tar  aparatian. 


TUBES 

New,  Standard  Brands  Only 
—MAGNiTRONS 
—KLYSTRONS 
—TRANSMITTING 

and  ather  Special  Aurpoic  Tubes 


Tkis  is  e 

sompie  listing.  Write  ter 

prices. 

TtSA/B. . . 

tl4.$0  tJtA . 

sts.oo 

SKSS . 

37.50  tJS7 . 

ts.oo 

fl»6. 

150.00  tJ31 . 

t5.00 

SKSB 

35.00  '  tilt . 

47.50 

SKSB.. 

t7.50 , 1136 . 

100.00 

tK41 

*5.00  j  UM . 

to.oo 

HUS . 

150.00  1  uw . 

to.oo 

tKS4. 

150.00  |tj4t . 

135.00 

SKSS 

150.00  ujo . 

75.00 

7071 . 

««>;u6i . 

75.00 

715C. 

>*-»ltJ6t . 

75.00 

7S4B... 

sWbjss . 

355.00 

BtBB... 

’*•9®  1  5Jt3 . 

15.00 

J04TH 

”•99  1  5Jt6 . 

100.00 

S04TL.. 

13.00 

CATHODE-RAY  TUBES 


•  TEST  EQUIPMENT  |  J  \  i ; 

WE  GUARANTEE  EVERYTHING  WE  SELL 


RESISTORS 

EB  V2-GB1-HB2 
i/j_  1-2  Waft  57.  and  10% 


Life  ELECTRONIC  SALES 

345  BROADWAY,  NEW  YORK  13,  N.  Y. 
Tel.  Oigby  9-41  54 


WHOLESALE  ONLY 

ILICTRONIC  COMPONItm 
AIRCRAFT  EQUIRMENT 
HYDRAULICS 

RADIO  I  lUCnONIC  SURPLUS 
I1BSS-*  BrMh  St.  DctraM  S,  Mkh 

Pbeee  TeveseeB  B-B4ii 


- CONDENSERS - 

OUR  SPECIALTY 

OIL  FILUD  A  TRANSMimNO  MKA  TTPU 
All  Voluee  and  VoUofe  IdlBfe 
We  laeUe  Tear  ti^iirtne 

TICHNICAL  RADIO  FARTS  CO. 

SS7  A,*..  Bn,M|W  IB,  N.  T. 


COMMERCIAL  TUBE  BUYERS 
1000- 

IMMEDIATE  DELIVERY  FROM  STOCK: 

304TL 


WESTERN  ENGINEERS  LTD. 

BOX  S 


ASK7  12SG7 

12AX7  CK-100S 

ELK  GROVE,  CALIF. 

TEL)  129 J 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS.  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES. 
PARTICULARLY  AT  THESE  CRITICAL  TIMES. 


fOR/MAN 

94- 29  MIRRKK 


Dadio  Distributors  Inc 

l\  BOUllVARD  JAMAGA  N  Y  -Rlpubiu  9  f  4651 


ELECTRONICS  — Nottmtef,  1951 


SEARCHLIGHT  SECTION 


PULSE  TRANSFORMERS 

Tube  base  plug  in  type 


I  octal  tekolito  tubo  batot  and  can  bo  adaotod  to  i 


Kindly  dUtribMto  this  dota  ta  kay.»in«ia«l 


. .  - - - -  ..jndly  d _ _ _ _ 

in  your  Cloctiical  Eniinoorinf  Doaartmont,  to  your  Toehnkal  Unrary.  to  your  Clootraald  Cfvliaiont 
Buyoro  and  to  any  poroon  wbo  thould  havo  knowlodpo  of  thio  itOM. 


TYPE  U*  7350 
CaCM  COIL  ‘  S0'T«H4 
MAX.  DC  nc$.  OMMp 

I  a  0  t  «  otn 


OTHER  DATA 

a^oaiplotoly  improfnatad  and  oodlid. 

*— Phyiically  •mall.  moMurinp  aaly  1.377*  dliL  x  I.OtT*  bipb. 
a— Canvaniont  ta  u>o  moroly  plup  Inta  an  aotal  oaobal  ilaiplldap  pradnotlaa. 

a*~Scbomatie  af  windinp  ooauanea  aad  oanaaatlaa  proMad  lata  dloa  oavorlaf  tap  af  tuba  baaai.  taMaatlo 
doolpnatoo  oaebat  oanaoatloaa. 

a^Tbo  ooiU  ara  wound  aa  hltb*pr«da  taatad  bvpvall 
a— Utad  in  tamo  of  tha  Navy*o  aiadara  aad  blpbly  m 
a —Standard  typao— Maaufaatarad  by  Raytfi 
a— Quaatitloo  avallaMa— Imaiadlata  doihrary. 


rada  taatad  bvamall  avaa. 

idara  aad  blpbly  aaaurata  Radar  and  I 

by  Raythaaa  Maadfaatarlai  Company. 

I  dolhr^. 


DIraatlao  Flndlap  Cpdlp 


SUGGESTED  USES 


a— BlaoUap  Oodllator.  Mattivlbratar  aad  Raapa  Giaalta. 
a  — y byagr^Awurata  TImiaf  aaf  Tii^p^ap  ara  a< 

a — Can  ba  uaad  ... _ 

tram  .M  jjlaraiaaoBd  up. 


oourata  Tlmiaa  and  Trtap^af  ara  aaaoaaary. 
la  airoult  appllaatlaaa  far  aaaaratlaf  law  pawar  aad  law  « 

I  la  oiroulto  atlHxiai  rapatroaa  rataa  from  f  ta  wall  avor  I 

PUCE  $4L50  EJtCH-ImmadioleDeUaarr 


iinT^y  and  vounc 

I  THE  X^£sct  I  N  E  LE  C  T  K  O  N  I  C  5 


42-44  Cornhjll,  Boston  10,  Moss. 

Lafayette  3-2546 


D.C.  MICROAMMETUS 

0-200  Uo  1"  «).  G.E.  DO-SO . $  900 

O-SO  U*  }"  >4.  G.E.  DO-SO .  U.OO 

PORTABLE  INSTRUMENTS 

M*M«e  MMlIta  Cm  7''x4VS''x3" 

D.C.  MICROAMMETERS 

5 . .  .  1 0 . . .  50 . . .  HicrMinptrts 

THERMOCOUPLE  MILLIAMMETERS 

1.5. .  .5..  .10. . . millianiptm 
Anilabk  in  inultipit  range  combinations 

PRECISION  ELECTRICAL 
INSTRUMENT  CO. 

140  Grand  Stroot  Now  York  IS,  N.  Y. 


FOR  SALE 

ELECTRICAL  STEEL 

Wb  can  oiior  about  26.000#  oi  »- 
Grade  Strip — .005  x  12H~  "Hiporsil" 
3V4%  Tracniormer  grad*  —  In  CoUa 
weighing  about  SOO#  each — Material 
new  and  prime  but  outside  wrap 
weather  discolored. 

GLOBE  TRADING  COMPANY 

1815  Franklin  Detroit  7,  Michigan 
Phone — WOoJward  1-8277 


SE;|.E;MI  >1  KK<'TIFIE:K  —  KuII  wave 
bndKe.  tf.K.  iDOilel  tiRSFlIS,  up  to  64  V. 
AO.  150  Mill.  Coni.  Duty.  IZ-l"  plat4*8 
1500  ea.  available. 


Katstern  .\lr  J.30  Centrifugal  BIosl* 

er.  115  volt  tiO  ryeleH  0.1  amp.  1  I*H  10 
C.F.M.  ContinuoiiH  tiuty  1.0  M.F.U.  Ca¬ 
pacitor  start  with  <'upa<'itor  $10.75;  with- 
E»ut  f'apacitor .  . $IOJ55 


baiKtern  .\lr  J.MlF  Dual  Centrifugal 

libtwer,  115  volt  f>U  eyeles  0.1  amp.  1  I*H 
-o  t’.F.M.  Continuous  tiuty  1.0  M.F.D.  ('a- 
paeitor  atart  with  Capacitor  $1H.T5;  with* 
out  Capacitor . $1H.35 


.Miniature  lamp  TIV^,  3 
volt  .10  amp.  Airplane 
Indicator,  A  mb.  Ctd. 

10  for . fl.lW 

100  for  . $8.50 


.\.%  .\iitomatlc  pliat  Dlretdloiial  tiyro  made 
by  Sl’KKUY  S  Part  r  65601*0. 

.kMMprTKK.  150  300  dual  range  Triplet 
341A  3t,'’  rectanglar  tluah  bakelite  5 

amp  Movement  $4.05  with  external 
curr*>nt  tranxfurmer  for  150  amp. 

<Hily  $7.50 

Sfiiiare  D  Circuit  Breakera  Puah  Type 
AN3161-35  35  amp.  ^  30  volt  D.C. 

$1.15  emch 

Square  D  Bat  Klamlle  ('tn’Ult  Breaker 

Tyi»e  AN3160-15  3u  volt  ii  10  amp. 

5lJS5  each 


SENP  FOR  FREE  BULLETIN 

DIgby  9-3188-9 

A.  Cottone  &  Company 

Electronic  Mechanical 
&  Optical  Components 
116-340  CANAL  ST..  NEW  YORK  U,  N  Y. 
ALL  PRICES  F.O.B.  N.  Y.  CITY 


this  Searchlight 
Section  of 
ELECTRONICS 


is  on  index  of  relloble  sources  for  Sur¬ 
plus  or  Used  Equipment  now  ovoiloble. 
Consult  the  Searchlight  Section  in 
following  issues  for  later  offerings 

If  you  don't  see  what  you  wont — ask 
for  it.  Ask  the  odvertisers.  They  ore 
constantly  adding  to  their  stocks  and 
moy  hove  acquired  just  what  you  need. 
Or,  sholl  we  osk  them  tor  you? 

And,  when  you  hove  special  items  to 
dispose  of,  use  the  Searchlight  Section 
of  Electronics  to  help  you  locate  buyers 
.  .  .  Send  o  list  of  your  equipment 
end  we  will  glodly  give  full  informo- 
tion  os  fo  spoce  end  rotes. 

Classified  Advertising  Division 

ELECTRONICS 

330  West  42nd  St.  •  New  York  18,  N.  Y. 
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Vole  SIse 

600  BT  I  X  1-3  4  »  3  4  CUnkl^ . 

Adt)  OMMAdOJ  W  bkt  top  or  btm . 

3  S*  dU.  w  mte  (‘trftp  tub . 

4dd  tubulxr  w  hUap  typt*  NHJ . 

«MM>  BT  Bide  1  x  1-3  4  x  3  4  Aero . 

Add  OMAIO  w  brkt  lop  or  botm  . 

75dU  IM)!  2  1  4*  dl*  X  5*  bleb,  bkt . 

4dd  BT  top  1*3  4  X  7/b  X  3/4  CU . 

Add  BT  Hide  FMt . 

Add  1  &/b  X  1  1  4  X  6  A  Invert  mtg  . 

Add  BT  bottom  lug  aero . . 

Add  OMA25  with  bkt . 

Add  BT  lop  termtOAl .  . 

4d0  BT  top  termtual  od  . 

Add  2x3  4x1  14  uptight  mtg.tllter .  . ^ 

4dd  BT  fl*50BlI)Ko4»4KK . . 

4dd  2  12x11  4x58  tuverted  wro . 

AIM)  rpA9B41::F5d4.\  Inverted  Bolar . 

.Sdd  23l-'2d7  invert  channel  .  .  . 

'MM)  23>'2dA  upngbt  channel . 

Add  BT  lugb  on  oppoHlte  ends  edge.nitg,  1-34x112 
7  8  . 

AIM)  OMAdl  w  bkt  Up  «ir  down  . 

AIM)  BT  HMe  term  tyiie  A:iO  Bathtub  type  mkd  BT' 

AiNi  1-3  lA*tMix2-3  H  high  top  tertulnal,  BoldertHl  bkt  bti 

AIM!  BT  aide  term  2  x  2  x  1-1  h  cd . . 

AIM)  1-3  8'  rd  X  3-3  8'  high  935A . 

IiMN)  TJldd2dlnetn  . 

4IM)  oilinite  KAL3dd  Invert . 

Add  Klltermlte  2-3  4'  hii  3-3  4'thlgh.  mtg  Htuda 
22Uvae  euual  to  AiMJvdc  2  1  2*  rd.3’7  b'  high . 


(n01PAK352 

(i91PS2394 

(1V1B15491T 

0191P224W1 

(1I91F27491 

0191P47491 

(}91F5A492 

(i91FAH492 

<'f9tPld592 

XFC  1889* 


GRAPHIC  RECORDING  INSTRUMENTS 

A.  C.  VOLTMETER,  for  440  VOiyT  Hy«tem!i.  Kange 
of  3AII  to  521)  VoltH,  Hupprea^e*!  xero  tyi)*'.  gives  ex- 
eeptUmally  gootl  readings,  a  pi>rtable  unit  ahileh 
Im  sMiiehhoant  mounted.  Weatinghoiiae  t>pe  1^ 
Drapttio  Vidtnieter.  Tlie  synehronouH  ‘IVle<*hn>n  miAor 
i*hart  drive  ran  he  fiirnishtNl  for  operation  on  llu. 
«»r  22i).  or  440  nHt.  f«»r  either  50  or  AD  t-ycle.  Com¬ 
plete  with  rharta.  ink.  a<resM»iieii.  insiructiona,  etr. 
iNpecify  voltage  and  fri'uueDi.'y  dmiredi 
Uat  I'^ire  |ll3.tNi  Ywtr  C««t  Only  $65.00 

A.  C.  VOLTMETER.  DOUBLE  RANGE,  for  220  and 
440  Volt  M>itietii.<..  Kaiito*.  eg  IM)  to  2A0  volts  and  ;iA0 
to  520  tidts.  Supprewwsl  aero  ty-pe.  givea  exivptionaUy 
r>o(l  reailmgs.  a  ponahle  unit  ahuii  ran  be  awiich- 
board  mmmteii.  Westinghouse  type  Draphlr  Volt- 
lueier.  Tlie  asm'linoious  Teleehnm  motor  rhart  drive 
uan  lie  furnished  for  22d  and  440  Volt,  or  1 10  volt. 
50  or  AO  ryeJo  operauon.  Complete  with  3  charts, 
mk.  aureesohes.  instructions,  rtc,  (specify  voluge 
and  fre<iu«ncv  de^insl) 

Liat  I'rlt'e  $13M)0  Your  Cott  Only  $75.00 

A.  C.  AMMETER.  0  $  AMP.  «  an  he  used  with  ex¬ 
ternal  current  traii.sfonners  lor  higlier  ranges.  West- 
uuttiouse  tyiie  I  liraptilc.  Ammeter,  a  portable  unit 
ahirh  I'an  lie  sMluiilHiard  mounted.  Hie  synchronous 
TVlei'hriHi  motor  chart  dnve  cmn  he  supplied  for  oper 
auiHi  on  110.  or  220.  vr  440  volt,  either  50  or  AO 
cycle.  Couipleie  with  3  charts,  ink.  arceiwories,  In- 
struiMions.  etc.  ispei-ify  lultagu  and  freguency  deMiretli 
Lut  Price  $107. io»  Your  CoBt  Only  $65.00 

A.  C.  VOLTMETER.  0-500  VOLTS.  A  Highly  ac¬ 
curate  wide  range  instrument.  WestingbouMO  type 
IJY  40  Ib'ert  .Vrtiou  .Hiiip  I'hart  Rnoonler,  Hie  syn- 
cYironnue  T.-les'Jiron  motor  chart  drive  iwn  be  fumishtvl 
for  <»peratiuii  on  110.  nr  220.  or  440  Volt,  eitlier  .50  or 
60  odes.  I'oiuplete  with  J  charts.  Ink.  ad'essories. 
Instriutions.  etc.  (specify  voltage  and  frequemii  de- 
Hiresli 

Liat  Price  1221  1)0  Yaur  Cact  Only  $125.00 


OVERCURRLNT  RELAY,  MVstinghoiise  tvpe  til.  2  A 
\li  peres,  AO  cycles,  Style  1210210,  single  piiase,  single 
closing  csHita*'!.  .ieitchlioaMl  proie<‘tion  mounte*!  gia'>s 
-nchise^i  CSM*.  Ideal  for  switchlsMird  generator  con¬ 
trol  Uipping  lircult  bieakers.  metering  etc. 


TRANSMITTER.  POSITION  INDICATING  AS- 
SEMBLY.  AF  type  A-S.  AN  part  a  .57h.5  1.  for 
wh*‘el  anti  flap  p«»siti»»n  mdication.  *!>•  he  umsI  with 
indicators  A.N  57*<o  i  or  AN  5T*<o  2.  .Mfg.  by  We*.ion 
Mectnc  Instrument  t’«irp.  Part  «  1oh.*,j.5.  . .  w  $6.00 

VOLTAGE  RELAY.  -20*»  ta  0  la  420*«.  A  sup 

pres-<ed  xern  instrument  with  2  ailjuetahle  liHRtcn 
Pi  ivgttnd  iipersting  Umits.  Hiere  hi  a  isMential  dif¬ 
ference  of  »o  M  V.  from  ~20'«  to  end  s.-ale  i+lO'v* 
with  z>*ro  ivnter  sralei  e>iual  to  1  *>0  MV.  at  150 
M.A.  Boiler  Smith  tyiie  ('MB  2.  Measures  5*  L  x 
3V  W  X  3^*  1).  surface  mountwl  iwee. .  AT  $4.95 

CARBON  PILE  D.C.  VOLTAGE  REGULATOR  20 
AMPS  MAX.,  no  loail  volts  max..  l4o  line  volts 
max.  .Mfg.  h\  .Safety  t  ar  Heating  A  lighting  Co  . 


BC-116I-A  RADIO  RECEIVER 

1.5o  tn  210  MegacycleM  Opi'tatea  off  115  volt  60  cycUv 
Power  Supply  lndU4Ma)ice  tuning  tor  B.K  Antenna, 
doctor  and  collator  MTth  a  few  m<Hliflratl<in.s  thi.s 
unit  iiiakm  an  Ideal  F.M  Beiviver.  I'laiTi  set  com 
plete  with  circuit  diagram  and  tlie  14  following  tuhen: 


.3  t;A4'7  lH.52  1st.  2nd.  Hrd  IF  .\mp;  2  6AK7  1h.'.3 
4th.  5th  IF  Amp:  I  9ooA  M<m1:  l  6J5  <>m-:  l-5r441 
BetT  :  1-61’2’i  Tuning  Indicator 

t'omplete  in  a  luetal  c^nnet  liP  higli  16Vk*  wide  and 
15'  d.sp .  (a  $34.50 

BC-1160-A  TRANSMITTER 

157  to  I»7  Megacyrlm.  tiperates  off  117  Volt  60  cycle. 
4'ontains  115vidt.  1525  K.P  M  Blower  tleneral  Hadio 
2uo  H  1.5  Amp  Vanac  lo  tubes,  o  5  Kllmoll  3S* 
iiiHer  transformers,  relays,  t-imilt  breakers  too 
numerous  to  list,  t'oniplete  in  metal  cabinet  17S*  x 
1H4'  X  IH'  with  circuit  diagram  . (W  $29.50 


PORTABLE  TACHOMETER 

MyltipU  Ron9«  Continuous  Indkoting 

This  unit  Is  of  the  tvntrlfiiKal  me<-hanical  type  and  is 
designeil  to  shiev  IN.ST.kNTA.N>3H'SLY  and  ('t)N 
TlM'nl  SM  the  siwssl  or  change  m  spee«l  of  any 
revolving  shaft  <ir  surfaiv  No  .stop  waU'h  or  oUier 
iiMchanisin  miuired 

o  Three  ranges  in  RI‘.M.  arwl  three  In  V  P  M 

l>iW  RkNiiK  300  1.200  (Fa  tUvlsion  tsfuals 
10  R.P  M  I 

MKIHI  M  BANHK  1.000  4.000  dlvialoO 
eviuals  10  B.P.M  ) 

IIKiH  HANiJK  3.1MIO-13.00O  (Fla  division 
evtuaU  100  R.P  $f.) 
a  l.jErge  open  dial  4  diameter 

•  KugAeillv  tvmstructed  for  heavy  duty  aerrlce 

•  Ball  iiearing  ami  oillesa  beartno 

•  B<-a<ltlv  portable  Fits  neatly  into  hand 

•  tiear  stuft  for  selettmg  low.  med..  high  ranges. 

.Made  hv  Jones  Motoruia.  Stamford,  t'oonertiisit 
7S-  I.  X  4'  H  X  5'  W . YOUR  COST  $37 


hi-  I.  >  4-  II  1  V  W.  ■'  YOUll  COST  «7  «- 

GASOLINE  HEATER  MOTOROLA 

Model  GN-3-24 

An  internal  coii.hustion  type  banter  which  will 
nve  15.000  B.T.U.  of  heat  per  hour.  Ideally  suite<l 


ND  DOORS 

BKANO  NEW— IN  ORIGINAL  CARTONS— 
READY  TO  use 

Mad#  by  GaJvia  (Mataralai  Mfg.  Campany. 


$22.30 


FILLED  CAPACITORS 


REVERSIBLE 

REMOTE  CONTROL  DRIVE 

.%  V  motor  driven  unit  dealgned  for 
lazy  man'  control  of  1951  Zenith  T\'. 
Op’-ratee  from  IIS  volta  60  cycle:  hut. 
self  inuirpuratevl  transformer  permits 
low  voltage  o«>ntrol  lemis.  Includes  at 
tractive  piaatlr  hand  grip  awltch  with 
lilai-k  A  white  control  buttons,  une  for 
each  dlrecti(»D.  Motor  drives  worm 
gear  which  la  mmevl  against  a  nvion 
gear  h>  solenoid.  Made  thla  way  ao 
that  T\'  set  could  he  tuned  manually 
Output  to  Vt  tn<*h  shaft  la  approxi 
matelv  44  IlPM.  Intermittant  «luty 
ImHiidea  17  feet  three  wire  control 
cable  with  plug  Brand  New.  A(T 
NtiWI  Our  limited  -upply  going  fast 


AN  CONNECTORS 

Over  2500  DiHerent  Types  in  Stock — 
See  June  Electronics  for  Prico  Sched¬ 
ule.  Pope  311 


UTAH  X124T3  TVPE 
PULSE  TRANSFORMERS 


UTAH 

9287D 


HMD  Ho  POWELL 

2102  MARKET  ST. 
PHILADELPHIA  3,  PA. 

WITHIN  FOUR  BLOCKS  Of  040 
AND  PfNNSYLVANIA  STATIONS 

PHONE  LOCUST  7-5285 


POWER  POTENTIOMETERS 


L.:  tat  bri.  3.2 
trua  art.  I.S  mh 
leakage  i7  micro  H  Oiat.  eagacitance  be¬ 
tween  windingt:  90 
2e:  430  ebma 
Turns:  100 

Core:  16  strips  .002'  hypersil  wound  in 
thrro  turns 

Optimum  pulse  width:  0.9  microseconds 
Shaieest  pulse:  (B.O.)  0.25  microseconds 
Writt  for  prices,  giving  axocf 

_ quontitf  re<|Mtfc</. 

VITAMIN  a  TUBULAR 
CONDENSERS 

f'at.  No.  Mtd.  Vtilt  Owan. Price 
774-64)6  \*  iNi:33  64M)  231  $.95 

(!19IP103U1  .01  lOi)  6U  I.M 

G91P1II392  U1  2«M)  250  1.60 

(i88P10394  01  40U  IHU  1.65 

(i91PlU396  .01  6(N)  64  1.65 


10  AMPERE  FILTER 


SERVO  MOTOR 

4iN»  rv  2  phaM».  4D:l  gear  train,  low  Inerila 
im)47  2A . $I2.» 


MARITIME  SWITCHBOARD 
INSTRUMENTS — ACCESSORIES 
338  Canal  St..  N.  Y.  13.  N.  Y. 

Wortfi  4-4217  ‘ 
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SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


TS.3 

1S4 

TS-IO 

TS.14 

TS-15 

TS.16 

TS-19 

TS.S4 

TS-M 

T5.97 

TS.33 

TS-35 

TS-36 

TSU5 

TS^7 

TS.59 


TS-61 

TS-69 

TS.74 

TS-76 

TS-91 

TS-9S 

TS.98 

TS-IOO 

TS-109 

TS-m 

rs-iis 

TS-12S 

TS-1S6 

TS-H7 

TS.131 


75-146 

TS-193 

TS-199 

T5-t03 

T5->06 

15-21  • 

15-226 

15-262 

APA-11 

BC-221 

BC-376 

BC-638 

BC-905 

BC-906 

BC-978 

BC-1236 


BC-1277 

CLQ-60 

D-1S0637 

1-143 

1-196 

I-203A 

1-208 

1-212 

1-223 

LM-8 

LM-15 

L5-1 

LW 

OAP-1 

OAV-1 


W-1158 

TRANS. 

APQ-2 

APT-1 -2-5-5  A 

ARO-8 

ART-2-7 

AXT-2 

TPS-2 

RECVRS: 


APM-9 

APR-5A 

ARN-8 

ARO-8 


RECEIVERS  CPN-3  RA  10  DB  TPS-2  RT-48ATPX-1 
COMMUNICATIONS,  BEACON,  LORAN,  IFF  AND  RADAR 
SCR-717B;  APS-(2)(3)(4)(15);  APQ-13 

MAGNETRONS  POWER  UNITS  ANTENNAE  INDICATORS 
TURBO  AMPLIFIERS  CONTROL  AND  JUNCTION  BOXES,  Etc. 

New  and  Enlarged  Space  and  Facilities 

LERU  LABORATORIES,  INC. 

Block  Oak  Ridge  Rd.  and  Jackson  Ave.  Wayne,  N.  J. 

R.  F.  D.  #1.  PatarMii,  N.  J. 

Tala^oiia:  TariiMae  5-2765  N.  Y.  C.  Tala»haaa:  Oraoaa  5-3525 


116  BRAND  NEW  SPECIALS  !  !  > 


CiAKiD  TIMi  MITtRS 

OeBBral  Bloctrlo.  Sjrm.  Ilt06.  IndtcatM 
1-19. tf»  boors.  Hi  VAC.  <0  ejclss  I* 
round  bAkollto  caso.  Sqoaro.  flosb  taoa. 
Now . miM 

DC  SIBVO  MOTORS 

Wblto  Rovoro  Btoctiie  Ca.  <99S  Sorloa.  14 
VDC.  Torqno  lit  In.  tbs.  Rovorsiblo.  Con¬ 
trol  box  on  top  has  limit  swltchsn  rolaps. 
and  solonlom  roettflors  (to  block  AC  oot 
of  motor).  isls4*.  Can  bo  soppllod  In 
oltbor  tH,  1*  or  I  RPM  mpdoln 


Now  , 


.fllaM 


KUXON  CIRCUIT  RRKAKIRS 


An* 

RMN 

PHm 

Amp 

ft 

G«UI 

to » 

10 

PM 

1ft 

PSM 

.M 

00 

PLM 

SO 

cosa 

1.00 

00 

PDLM 

u 

PM 

l.Oi 

111 

PDUiS 

II.  1ft 
l.Sft 
l.U 
l.ftO 

IftanT  othor  modols  and  mtlnps  amllablo. 

HtAVY  DUTY  TRANSTORMIR 

#0174.  Input  110/110  ▼.  Output  10  ▼  at  IH 
amps.  Primary  loads  SO*  loan.  Bocondary 
loads  10*  lOBf.  7%xftx0*.  Wt.  40  lbs. 
Ilountlnp  Brackotn  Now . $liJ0§ 

AMRLIDYNI  MOTOR  OfNlRATOR 
Emorson  Bloctiic  Co.  Modol  ftAMtlNJlIA. 
Input  S7  VDC-44A.  Output  00  VDC  at  0. 

lA.  ISO  watts.  tSOO  RPM.  Now . flRJR 

ASSORTMENT  OF  WIRE  SPRINGS 

100  hlph  quality  springs  mads  of  genuine 
music  wire.  Rust-proofed  and  cadmium- 
plated.  Tension,  compression,  and  torsion 
types.  Sizes  up  to  7*  lengths  and  IH*  di¬ 
ameters.  A  real  buy  and  MUST  for  the  ex¬ 
perimental  work  bench.  AUL«  NEW .  .$1.M 

PROMPT  DELIVERY  ON  ALL  ORDERS  — ALL  MERCHANDISE  FULLY  GUARANTEED 
Torms:  Pricot  FOB  St.  Louis.  Cosh  or  2S%  with  ordort.  Botonco  COD.  Rotod  Concomt 
IDBB)  Not  10  doys  cosh.  Prtcos  subioct  to  chonpo  without  fMtico. 

McNEAL  ELECTRIC  &  EQUIPMENT  CO. 

4736  OLIVE  STREET  ST.  LOUIS  8,  MO. 


INDUCTION  VOLTAOI  KEOULATOe 
O.acral  ■Icetrle.  Ddm.  Byrn. 

VR-ItT.  Typ*  AIRS.  Slncl*  phu*.  *• 
cyclo.  440  VAC  prlmaiT-  Output  can  bo 
varied  79.41^  nboro  and  bolow  this  waluo 
at  1.4  load  amporoo  oror  ontiro  rango.  Ro- 
moto-eiintroU  motor  oporatod.  tVftxllxSl*. 
Wt.  lit  Ibn  Many  nppllcatlono  Including 
Inatrumont  and  rolay  calibration,  dlolee- 
trtc  and  vacuum  tubs  tooting,  and  tlluml- 
nattoB  eontroL  Now . 

BAKCLITE  TERMINAL  BOARD 


TUBE  REBUILDING 

Isii  Timsittbt  sd  Pisn  tjffis 

IbbubbObbI  e  Gtmrmmteed 
PRBILANO  FRODUCTS  CO. 
ree  eevAea  rr..  m.  o.,  la. 


MICA  CONDENSERS 

RECEIVING -TRANSMITTING 
REGULAR -SILVER 
JAN  CODED 


Life  ELECTRONIC  SALES 

34S  BROADWAY,  NIW  YORK  13,  N.  Y. 
Tel.  Digby  9-4IS4 


TIME  DELAY 

Retsys.  t'rsmer  Tl>2  1108  A  608.  115r  60ey  sdji»tbl 
to  2  min  A  1  min . $12.96 

MOBILE  TRANSMITTERSy  LINK 

6*  d.c.  w/8«>lf  oooTslned  dynamotor  30  to  41  mo. 
KM  I1.MIC  swlngl . $69.50 

RADAR  EQUIPMENT  MARK  It 
Nary  type  46.kKW.  KP  to  IP  coOTerter.  uwa  446A 
in  cadty  imc,  driien  by  I  RI*M  116  y  60  ry.  re- 
Ler»bl  H^me  motor . . $49.50 

ISOLATION  XFORMCR.  60  ey  111  v  prim.  Sec 
US  V.  with  6.3  tap.  35  watts . $1.95 

SILVER  CERAMIC  TRIMMERS 

Brie  TSIA  1.5-7.  4-30,  7-45  ...  . 39e 

BLOWER  MOTOR.  K.A  l>.  TYPR  J3IC  U5  f.  400 
to  IHOO  ry.  .5  Difd. 

I  POT.  tspE'r  1  mee  w/ewltob . $2.60 

.1  MFD.  7500  Tdc  Hyvol  i^?51S . $3.55 

AIeo-OILS.  BATHTUBS.  MICAS. 
RELAYS  ete. 

EMPIRE  ELECTRONICS  CO. 

B«  41.  MMweed  ita'.,  Sroeklyn  JO,  N.  Y. 
BRyant  9-1220,  1221 


MANUFACTURERS^ 
EXPORTIRSI 

PURCHASING  AGINTSr 
ORDER  TOUR  NEEDS 
FROM  THE  WORLD’S 
UROUT  SUFFLIERS 


Rodio  ood  Roioiviof  Toboi 

TroMiMitiiNe  a  Seociol* 

PoreoM  Toboo 

Rodio  ood  IloctroelM  Ports  , 
ORd  leoiMioii* 

All  Typo*  ot  Elocirisol  Wiro, 

Mo|roI  Wiro,  ead  Coblo 

Write  —  Wire  —  Phone 
For  Your  Special  !Seedt 

are  alto  bonafide 
General  Purchasing  Agenis. 
CAN  WE  HELP  YOI  ? 
References:  Dun  St  Bradstreet. 


225  N.  WobasIbAve.,  Dept.  E  r  Chicago  1^  III. 
V  Phone  ANdover  3-084  I 


12.  Co  MA  ft  7004 
4ow  Yo'k  MU  7  0084 
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SEARCHLIGHT  SECTION 


fho^tt  MUSlUV  9661 
Ctbin  .  HALLlCT/tIC.  LOHDOM 


TUBES 


PARTS 


PLATI  TRANSFORMER 
5000  volt  AC,  center  tapped,  350 
MA.  Primary  115  volt,  60  cycle. 
Unmounted  and  not  potted,  overall 
dimension  6Vi  inches  x  6  inches  x 
7  inches,  weight  37  lbs. 

New.  $25.00 

PULSE  TRANSFORMER 

68G828-G1 . New.  $5.50 


ALL  LISTINU  ARC  < 
RCQUIRCUIMT*  SlVi 
AMO  JOeeCRR. 


American  &  Canadian  enquiries  to  our  Agents 
POLAS  MERCANTILE  ^ 

Now 

Rector  2-8595  BIB 

ALL  OTHER  ENQUIRIES 
TO  LONDON 


Haltro! 


Leading  Exporters  and  Stockists  of  all  types  of  Radio  * 
Receiving  and  Transmitting  Tubes.  Current  Pro¬ 
duction  of  main  British  Factories.  Ex-Government 
Suiplus,  Americon,  Canadian  and  British  Tubes 
in  Original  Brands.  Suppliers  to  Foreign  Govern¬ 
ments,  Airlines,  etc. 


ELECTRON iCS  —  No*effl6«r.  I95> 


3«3 


CENTRIFUGAL  BLOWERS 

Complete  with  Enclosed  Motors.  A.C.  60  Cycle,  Single 
Phase,  115  Volts.  Steel  Housings,  Squirrel  Cage  Rotors. 


200  cu.  ft.  Deleo  Dual  Blowers  100  cu.  ft.  SINGLE  BLOWERS 

3' >  l>.' ROTOR.  Ill)  ei)|  HEINZE  MOTOR.  3400  R.P.M. 

2ISO  R.P.M.  CCiUUI  TORRINGTON  ROTOR  12  5Q 


®e:o*^o?!!!^!^rp®m°'^^”  1500  cu.  ft.  SINGLE  BLOWER 


TORRINGTON  ROTOR 


250  CU.  FT.  WITTE  4</2''— 28  VOLT  AC-DC  9.95 

MANY  OTHER  BLOWERS  NOT  LISTED.  WRITE  REGARDING  YOUR  NEEDS 


VACUUM  PUMP  SPECIAL!  AIR  COMPRESSOR  VALUE! 


MANUFACTURED  BY  CAST— 

DECK-MOUNTED  WITH  CAPACITOR 
no  V.  MOTOR  AND  BELT  DRIVE 

65.50  l&.rc"u  Ft  85.00 


*4  hp.  79.50  <2  hp.  11950  U  hp.  18950 

2.IOCU.  tt.  Displ.  3.28  cu.  ft.  Dis»l.  5.00  cu.  ft.  Oi.9l. 


F.O.B.  WAREHOUSE  N.Y.C.  INQUIRIES  INVITED 

ELECTRIC  TRADING  CO..  DEPT.  E.  313  CANAL  ST..  N.Y.C 


45  Ywors  of  Air  Squipmont  Inporion^o 


\[^t^ CHECK  THESE  MONEY-SAVING  SURPLUS  "BUYS"!] 


CONTACT  MIKE 
ASSEMBLY 

Postpaid  in  USA  OQ.US 

2  on  off  uniiriifv'nir 

ttan<f«>riner,  batteries  A  <'a<i**  anti  ittn 
nt-ctttr  li)r  anj  radio.  |M'  or  l»at 
trry  pttriahlo.  Itia  ainplitloation  up  t<> 


a  ajnp  hr,  ratin*.  ^  . 
Trantpart^t  plas  \1  Qli 
tlr.  rmte.  3  S,"  x  #  I  •ww 
1  X  2  N' 

I  tfs  Htantlanl  Hlcctrtilyt**. 

GRID  DIP  METER  KIT 


WE  PAY  TOP  DOLLAR  FOR 
ALL  EQUIPMENT 

K-pwialls  het-l  AKf  I.  AlU  ■. 
It'A  AIIN  7.  IU‘  M*.  AHT  IH,  TS 
14  S»-ntl  lixi  t)f  your  oiiuipinr'nt, 
pffi.r'tit  <’onilitii»n  and  aMkina  pritt- 


>9irucxioiu  on 
'  «  I  ihratiUK 
I  colls,  etc 
>  VIBRATOR  TR 


>  VIBRATOR  TRANSFORMER 

X  !i>r  that  ntohiltw  nr.  -«i  V  in- 

>  put.  V  n.*)  MA  ttutput 

\  l.S  V.  Ilias  Tap  Slip.  wt.  4 

*  llt^ . 51.49 

t  TRANSFORMER  BUY!  Ilo 
/  V.  ♦*«»  ry.  input.  Output  13  V, 

t  tapped  at  12.  11,  lo.  9  3  j 

>  ampa.  8bp.  wt..  6  lbs... 984  | 


/LLVAKADIO 


Dopt.  L-1B,  341  S.  Vermont  Av«.,  Los  An9el«s  5,  Colif.,  DUnkirfc  t*2211 


FOREST  SALES  CO.  INC 

Offers  You  "HARD  TO  FIND"  Electronic  Components 


Write  tw  of  vour  ItMiummient-d.  All  material  iuhj»-<t  to  prioi 
He.j  (m  all  r  <H».  ot.lers,  .Mm  Koreim  itrd.'r  $50.00.  ‘S-n 

701  MADISON  ST.,  OAK  PARK,  ILLINOIS 


Prices  f-o.b.  Oak  I'ark.  2.'.rv  j»,.y 
I'urrent  Stm-k  l4>t  " 

EUCLID  6-1443 


CRYSTAL  DIODES 

Silicone  Diodes 
All  Types 

Life  ELECTRONIC  SALES 

34S  BROADWAY,  NIW  YORK  13,  N.  Y. 
Tel.  Digby  9-41 S4 


»0(HKIF  N  j. 


6  V.IM’.  Tyi*.* 

iM'  out  ^  I'oO  MA.  .  .  ■ 

(t.K.  M4mIH  .W-H  \MrlMr 
1  riitfH.  115  «»r  VAt' 


WHILE 

THEY 

LAST 


T85/APT.S 

BC638 

BC1287 

BC1077 

II3G 

IMA 

1114 

1135 

1113 


TS27/TSM 
TS«1 
TS89 
T592 
TS102A 
TS126  ‘ 

TS131  ' 

TS159  \ 

TS170  ' 


All  kind*  of  dynamttori  and  inv«rt«rt  in  stock* 
Writ*  Today! 


Wo  carry  a  comploto  stock  of  oloctronic  oduipmont. 

A  copy  of  our  n«w  bullotin  It  availiM#  upon  roqupst. 


Skipmonts  FOB  warehouse.  20**  Deposit  on  or* 
dors.  Minimum  order  $8.00.  Illinois  retidonta, 
add  repular  sales  tax  to  remittance.  Prices  tuli* 
jort  to  chanpo  without  notice. 


FOR  QUICK  ACTION  1  We  buy  !5r,.T 

Any  Kind  of  electronic  equipment  i  \A/^  CCI  I  TO  YOU 

Sought  or  So/d  |  WC  DtLL  FOR  YOU 

ELECTRONIC  SURPLUS  BROKERS 

148  CHAMBERS  $T.,  NEW  YORK  RECTOR  2-151 


134  Libdrty  StrMt  N«w  York  4,  N.  Y. 


electronics ^NoYember,  795? 


Th«  AR-11  if  o  Compictt, 

Ultra-Compoct  Rodio  Stotipfi 
In  Povtobit  Leottscr  Cose: 

35  Watt  Transmitter  and  Superhet  Retr.  Comploto 
with  MO  and/or  220  V.A.C.  pwr.  supply— With  all 
Accessories.  Hew;  Export  packed  (orif.  coet 


SELENIUM  RECTIFIERS 

Full-Wovp  Bridge  Typos 


G.E.  HEAT  UNIT 


Cap.  20  K.W. 


Hi-Fioquoncy  Induction  Modol  4F20  lot 
3/60/220  Like  New  (1948)  with  work 
Tabu 

Price _ $7.500— F.O.B.  Bklyn. 


KINGS  COUNTY 
MACHINERY  EXCHANGE 

40B  Atlantic  Ave.,  Brooklyn  17,  N.  Y. 

Dept.  "E"— Phene;  TRIonpU  S-5237 


UHF  CONNECTORS 

Brand  New  — Jan  Approved 
Tremendous  Inventory 

Life  ELECTRONIC  SALES 

345  BROADWAY,  NEW  YORK  13,  N.  Y. 
^Tp(.  Oigby  9-4154 


REAL  VALUES! 


CABINET  CH-118 

TMirr  <irab  m  color,  thm  cabinet  ban  a  full  lenpth 
interltM-k  arrexs  tltutr  in  the  rear.  Use  fnmt  take^ 
the  <ttanilari  10*  paueL«  with  60  Inrhen  i>r  heiKht 
an<l  iit  im'heft  ilet-p.  It  la  sh<M*k  nmuntiHl  nn  a 


an<i  wirinp.  laHiveretl  sentx  allow  air 
rlri'ulation  top  anil  bottom.  l-)aeh  CA 

F.O  H.  i  hicaao . 

A  ftw  on  banil.  neetl  paint  Join*,  ur  small  repair 
—  as  if  . only  $19.95 

RA  52— RECTIFIER 

A  tran^iat  r»nin>l|ett  retiiflrr  to  proiliu'e  hiah 
ToItaRH  IK'  from  lli<  V.Li'  60  I'selx  stturre.  I  p  to 
11. .'><10  voUx  IK*  at  .'*/»  »atf'«.  Mcti-rAl 
hith  roltaae  (li  l.'KVi  ami  rurrent  C7A  CO 

(0  20  M\).  New . 

Some  aiaiialtle  with  nniall  repair  nr  mintir  part 


SCF  625 
FAMOUS  ARMY 
MINE  DETECTORS 

for  prospectors — miners — 
oil  componies — plymbert 
— otc. etc . etc . 

Tills  unit  lx  tieina  *«iTer«l  nuw 
at  a  (*••n^i<terahll<  rt^lutTion  in 
prim  ll«xvntlv  athrrtiv-d  at 
l7».r.O  it  is  now  available 
in  the  same  braii.l  new 

wrappina'9  in  >uitrah«  ^ 

•tyle  carry  ma  twse 

ilesa  Imtreries.  at  ^ 


$59.50 


•AeA, 


CATHODE  RAY  TUBES 

3FP7  $1.95  5FP7  $1.95 

4API0  $  .95  5GPI  $3.9$ 

SBP4  $3  95  I6DP4  $19.95 

5CPI  $4.95  I6JP4  $19.95 


TS10APN 

MD4/APS2 

M05/AP53 

MD22/UPN2 

MD38/APQU 

T$16APN 


PRICES  UPON  REQUEST— 


TS184 

TS251 

TA-2J24 

Rn2/TPS10 

R9/APN4 

RI8/APS3 

R70/ APSIS 

AS18/APS15 

RC2I3 


RT34/APSn 

RT28/APG4X 

RTI9/ARC4 

RT4B/TPX 

RT73/UPN 

RT10/APS3 

AN/APT4 

APS4 

TS5I 

TS69 


ARROW  SALES,  Inc. 

D«pt.  E6 

1712*14  S.  Michigan  Ave.,  Chicago  16,  III. 

PHONE:  HArriswn  7>9574 


<l!Hlf'!gAN  CONNECTORS 

3100  -  3101  -  3102  -  3106  -  3108 
3057  CLAMPS  -  CONDUIT  COUPLINGS 


It  it  our  pleasure  to  announce  our 
appointment  at  distributors  of 
A  N  Connectors,  Clamps  and  Con¬ 
duit  Fittings  for  American  Phenolie 
Corporation.  AMPHENOL. 


smeHS 

SI6  MAIrM  yHTFT 


Olomond  2-39S0 


SEARCHLIGHT  SECTION 


WILGREEN 


99  Murray  Sf.,  New  York  7,  N.  Y, 

for  Immodiait  Oelivtry 

Write  or  Phone  -  WORTH  2-7423-4-5 


BRAND  NEW  STANDARD  BRAND  TUBES 


OJU 

OAl  VR7S 
OBi 

OBi  VR90 
OC3  VR|«5 
ODl  VRIM 
IBii 
tBi*  . 

IBi7 . 

IB29 . 

IBM . 

1BS4 

IDSGT 

1L4 

IR4  1294 

acii  7192 
JC24 

aC24  RKM 
C240 
2C44 
2E22  . 

2J22 
2229 
2127 
2JM  . 

2J21 . 

2132 . 


CATHODE  RAY 
TUBES** 
3CP1  SI...  I.9S 

3DP1 .  4.95 

3FP7  .  1.95 

4API5 .  4.95 

SAPI  .  3.49 

5FP7 .  3.95 

7BP5 .  lt.9S 

7BP7  .  4.95 

91.P7  .  12.95 

|•BP4 .  U.95 

I2LP4 .  21.54 

12LP4A....  22.25 

I4I1P4 .  24.54 

I4UP4A....  34.44 

I4RP4 _  37.44 

I7BP4A....  37.44 
I9AP4A....  42.44 
19AP4B....  42.44 
24CP4 .  49.95 


4411. . 
4413A. 

4424. . 
4421  . 
442SA 


2133  . 

2134  .  ... 
2141 

2242 

2V3(; 

2X2 

3A4 

3B7  1291 
3B22  elk:. 
3B24 
3<:24 
3(:24 

304  1299  . 

3D23 

4-254A 

4B24  S2494 

4F27  257B 

4222 

4224 

4234 

4235 

4242  744.\ 
5D2I  ... 
4B4 . 

4C4  .  . 

4(:21 


734A . 

44IA 

442  RK25 

443  . 

445 

447 . 


371B . 

3SSA . 

454TH.  . 
534 

531 . 

533 . 

559 

744A  ..  . 
741A.  . 
742A . 
743A. 
744A. 
745A . 
747A.  . 

747B . 

744A 

714A  4411 

713A. 

714AY 

7I5A. 

715B.  . 

715<: 

721 A 
722A 
723A  B 
724B 
725A 


445 
S44A. 
449B. 
472A. 
474  . 
474  . 
479  . 
93IA 
954. . 
955.  . 
954.  . 
957  . 
954A. 
1444 

1413. 

1414. 
1419. 
1424. 
1425 
1424. 
1429. 
1434 
1442. 
1451 
2451 
7193. 


C5B.... 
C4A .... 
C4J .... 

CRP72. 

E1144... 

FG41A 

HY114B 

HY415 

REL5. 

RK25  . . 

RK34.. 

RR72. 

RK73... 

VT94 . 

VT94 

VTI27 


245B. . 

211  . 

2I7C. . 

254R 

254TH 

254TL 

245A 

244A 

344TH 

344TL 

347A 

314A 

314A 

329A  . 

331A 

353A 


TUNGAR  BULBS 
4  AMP 

2249414  4.75 

WettloEhouM 
R«ctl4oa 


MARITIME  INTERNATIONAL  COMPANY 

reet.  New  York  4,  N.  Y.  Cable  Address  "Foxcroft"  Phones:  DIgby  4-3192-3 


OIL  FILLED 
CONDENSERS 

Contmatlv»  Gort.  Rating 
.25  MFO— IS.OOO  V.  DC  W. 
.  Length  13IA"  — WMth  4", 
Height  12'*— 4^  M.V.  TerminoU 

■  RAND  NEW  $25^*^ 


AN  101  4  102 

"3100" 

"3101"  ^  Shell  Types 

L  "3102"  Stock 

W  "3106"  ^ 
JXh  "3108" 

Catalog  On  Request  CLAMP — ALL  SIZES 

FOR  TYP£5  AVAILABLE  SEE  ELECTRONICS  BUYER'S  GUIDE 
. .  QUICK  SERVICE  OUR  SPECIALTY 


TELEPHONE 

RELAYS 


Large  Steek  ef 

CLARE.  TYPES  C.  D  4  C 

COOKE.  AUTOBATIC— ELECTRIC  ^  _ 

ALL  TYPES  el  COILS  uA  PILE-UPS 

I  f  I  W  «.«.  Im  Oer  Oeo« 

SENSITIVE  CLANE  TYPE  6 
NALF  TELEPHONE  NCLATS 

CeM  Centect.  WIN  CleM  At  Pftce 
II  SSMehm.  20-1C  SNA  SLUM. 

0  UtSehtn.  lA-lC  t  MA  SI-Mm. 

I)  M44ehm«  1C  S  MA  ELMm. 

I)  IMSehm  lA  S  MA  S1.S4M. 

Note:  All  .bovc  RNayi  m.y  b.  ooed  to.  cee- 

iiDuooo  Omty  egteotioe  m  lit  Volte  IlC. 


Mtllomynt 
Inserts 
in  Stock 


l.«fenit  (A)  Normelly 
(B)  Normetty 


URCtTMlk  SURpty  C*. 

222  F«lt4R  $». 
How  ytk  1,  N.  Y. 
NOINi  4.S02S 


OA3  .  51.U  SAS  \ 

OAS  .  1.54  3At«T 

1B34 .  T.TfilAPl  ] 

1B37  .  14.54  1B7  _ 

1BS4  ...  24.54  IB24 

1B42  .  14.75  IBS 

INSC  .  22.14  3C22  1 

INS .  1.S  I  3C2S 

INS .  1.35  I  1C43  1 

1N238  .  4.51  .  lES  ] 

INS  I.M  104 

2AP1  .  14.35  tS4 

2CS  ...  22.45  4ES  ] 

2C44  4.M  4221  \\ 

2C41  S.M  4iS  11 

2CU  . .  4.45  4iS  14 

SM .  2.S  4JS  14 

SSA  4.45  4227  U 

SS .  7.M  42S  11 

S27  S.M  42S  II 

SS  S.M  4231  I 

S33  S.M  4212  1 

SM  S.M  42U  I 

SS  45.M  :  4234  I 

1244  S.M  ;  4235  I 

22a  . .  S.M  ;  4241  I 

SU  M.M  I  4X1MA 

SM  175.M  :  5BP1 

SS  .  S.M  5BP4 

2R2S  S3A  B  24.75  <  SOS 

2KS  S.4S  Srp7 

lOOO't  OP  OTMtR  TYPfft 


*  F  there  is  anything 
you  want  .  .  . 

that  other  readers 

of  this  poper 
can  supply 


SSS7 

SSV7CTV 

7BP7 

7C2I 


something 
you  don't  want 


that  other  readers 
can  use, 

advertise  it  in  the 


SEARCHLIGHT  SEQION 


386 


Novembn.  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


•  low  prices 

•  values 

•  equipment 
e  components 

Net*  All  m*fchandi«< 
dettfnoted  ot  ne 
gworenteed  to  be  in 
cellent  to  new  cendi 


EPCO 


1597  f.  7th  $t. 

Let  Angtiet  21,  Colif. 


COAXIAL  CABLE 


Jan  Approved 
Brond  New 
45  Types  in  Stock 


Life  ELECTRONIC  SALES 

345  IROADWAY,  NEW  YORK  13,  N  Y. 
Tel.  Digby  9  41S4 


powiR  suenv  kit 

Input:  115  T  60  W.  sinfK  ph»Jie.  tlulpui 
IWicu  ftfifl  prp.*.  ^  ^  I  d  eootlniioiui.  Kit 

.  ,  „  „  mcludee:  (1)  10  KVA  Amertren  Plel** 

nd  It  Helper  si  TreaeTormer.  <4»  5  ».  10  emp  Amertren 

1*81  n>ntinu«iu<  Kilaineiit  Treiwformrr  with  IntrKrel  »o*kiKs 

W2.0J  55  kVA  teet.  Hi  371  B  H  V.  Rertifter 

tube*.  «1>  11.5  Ueory  1.0  eotp.  HwlnfifiR 
I  c  or  (1  c.  loot'  choke  15  KV.  (11  1  15/1.15  mfd.  7500  VIN' 

••••nibb  thet  ets6-«.  l^yrenol  cwperltor,  (31  160  M  Kn)  W 

Atitiii  .  .  $27.50  Bleeder  resistors,  (41  lVil>  x  5  8tAn<lt>IT 

;  InsulMors  W/dlpi  (#  bindlnc  poet.v. $275.00 

Atof.  fen.  pump.  CAPACITORS 
Mllretort.  110  s 

10.11  mfd.,  1165  ».  64»  c.  e-c  or  4000  v 
d-c  power  f«4ior  correction  5.0  KV.  A.R  . 

Cet.  *152«90H  . $17.50 

.15  -I'l.  60(10  ».  d-o  or  .115  (ft  12.000  ». 

d-c.,  Kest  Cat.  Jf  A754H.  oil . $3.75 

lx.  15  mfd  ,  (W  JtOtMl  ?.  or  .075  mfd.  tw 
16.000  V.  Vitamin  Q  . I2.9e 

RESISTORS 

p'ltfNl.  w  w.  160.IH10  ohm,  200  w.  ferruir 

end^ . $l.6o 

5*u«l.  w.w.  5.000  ohm.  100  w.  ferrule 

ends . $1-00 

METERS 

r  Wenton  Mod  SOI  eoUbrated  0  4  KV  with 

4-nwK  reelston . $10.01 

3*  WeettDfhouae  A  Weeton  (1>110  emp 
a-e  calibration.  S  amp  f.i.  deflection.  In 
rludm  douRhnut  rurrent  tranaformer  4o  1 

ratio  Mixt  NA^5  A  476 . $0.50 

RELAY 

Ma«(netif  s»seili>ad.  .^lleo-Kradley  *Rlo 

6.. I  IK  1  aiiip'i.  HOO  I.  max . $7.95 

RECTIFIER 

im  IMuO.  fl.*i  s.  a  r  KWCT  2  1  ».  d-*‘  i* 

■i  am|K .  $  .75  4  ter  $2  00 

CONTACTOR 

Alien  Bradley  A  W«wtinghou.w,  115  x.  60  cy.  coiL  1>I*ST  M 

ampe  $4.95 

HIGH  VOLTAGE  RECTIFIER  POWER  SUPPLY 

Variable  output  V  15.000  t.  d-c  tw  50t»  m.la.  Inptit  115  v. 
6(1  o  Ml*.  Army  type  RA  3K.  Mjxe  63H*  x  5S\*  x  56%*. 
Wt.  204«t  Ibn.  I  nltH  are  new.  eoiiiplete  with  tpare  tubea  and 
remote  control.  Write  for  detalleil  iofoniiatlon. 


S  MFD.  SOP  VDC 
2  mid  5000  w.  DC 

S12JS 

•  MFD.  too  VDC 
CP  70  BIFF  MSI 
with  Brackntg.  SlJf 
100  MFD  1500  VDC 
92740 

BATHTUB  COIYDEIf- 
SOUS  CP53Birr$04E 
.5MrD— SOOV  8.T. 

S40 


no  VJI.C. 
Vi 

3.6  Watti 
S2.47  .ach 


WESTON  WATTMETER  Modal  641  04 
XW  2S0  V . . . $234$ 

Rheostat  Typ«  J  ISO  Ohm  50  Watt 
#3381  . $2.15  each 

RHEOSTAT  Typa  K  100  Watt  2$  Ohm 
13.70 

RHEOSTAT  Type  H  2S  Watt  IS  Ohm 
1141 

RAYTHEON  FIL.  TRAN.  Ill  V.  M  cyl. 
SEC.  tJV.  1.1  amp.  O.IV.  14  amp.  .22.71 

Other  POWER  FILAMENT  Tronslormars, 
Choke. — UT.C,  VTC,  Thord.rmm.  4  Ray- 
th.on. 

DC  ConD.elor.  UG  112U  . 2440  Mch 

UG  0/0  .  41  Mch 

DG  2IR/U  ....  1.21  Mcb 
OG  224/0  ....  13.00  MKh 
OG  IIA/O  ....  1.00  Mch 

OG  10/0 . TO  Mich 

01  ISPN . 41  Mcb 

BUS  FUSES 

TUBES— INDUSTRIAL  4 
RECEIVING  TYPE 

R.layi  end  otli.f  fl.ctrotWc  met.riol  ar« 
avoilabl..  Imid  us  y.er  inaelrlm. 

No  Risk  to  You 

All  Mattriol  Offered  Brood  Now 


STANDARD  BRAND 

OIL-FILLED 

CONDENSERS 


Onrker  Wlses  W  M(i  set  lOKVA.  400eyalaa. 
3  phaaa.  n5V.  Mepaiatelv  exritad.  Belt- 
driven  by  15  If  I*,  motor,  3  ph  .  40  nr.  *  $ 
lloltxer  I'abot  Mti  wM.  900  VA.  3  »ha«a. 
409  eyelaa.  n5V  Sill-excItMl.  Belt- 
ilrUfCt  h>  1  IM*.  luittor.  3-ph..  60  ey.*.. 
Ballantine  M<»  <m^.  IKVA  alagla  gbaaa.  499 
eyelaa.  115V.  Separately  rartted.  Bolt* 
driven  by  2  II  I*,  mfitor,  S-ph..  90  cy.*. 

O.  K  MC  w**.  2*'«KVA.  siaflougliaaa.  499 
tw  900  eyetaa.  115V.  Separately  excited. 
BHt  driven  b«'  .%  11. P.  nifMor.  3-pb..  60 


.\bme  4et  with  merhanit'al  drive  to  obtain 
•tt4*pie^  1‘hanaes  frequenry  from  400  to 
Koo  cy  with  an  aliuost  mostant  voitage. . 
Iahiih-aHiiv  M<f  Het  2KVA.  alafla-gliaaa. 
409  eyelaa.  Self-exrlt4Ml.  Direct  con- 
DsMneol  to  O.R.  5  II  P.  motor.  3  ph..  60 
n  110/440V  •  . 


write  Jo,  Ouootdy 

—  Pllwt.  W.rth  4.U7II  — 

ACORN  ELECTRONICS  CORP. 

rs  Vmn  SUMl— Orel.  E-ie— Nn,  Vm.  7.  N.  T. 


LEONARD  GREENE 

3B1  Trement  St.  Bostoa,  A 
Phone  HAncoch  B-4794 


SELSYN  MOTORS  AND  GENERATORS 
40  cy.e  ^r 

5F  $59.00  500  .  99.90 

5  N  .  29.99  7  0  .  75.99 

6DG  35.90  60  .  59.99 

5  0  .  40  90 

BanOla  AatoByn  Gaaaratar.  Typo  A.  with  Bdaidli 

AutoN>it  motor  type  M . I*atr  $35.99 

AC  ^yachrawatiB  traataNttar.  Typo  1-4..  9.S9an. 
AC  SyacbrwooaB  ftapaatar.  Typo  III .  9.19  aa. 


TESTING  CHAMBER 


TUBE  SPECIALS 


Tpmpwratuxp  Ranqa — Minus  40^  C 
Plus  to  C 

Innidw  Dimpngiona — 

13IF*  X  130  '  X  90"  high 
Outaldn  Dimnngions — 

199"  X  211*  X  lOi"  high 
Humidity — Manual — 20^e  te  99%  RH 
Controls — Monuol 

Roirigoront — Varsol  plus  dry  ico  in  solution 
circulating 

Unit  littlo  uaod — liko  nsw.  dismontlod  lor 
immodiats  sbipmsnt. 

Pries  rsasonablo. 


«$L70T 


ARCBY  ELECTRONICS 

103  West  Liberty  Louisville,  Ky. 


CRYSTAL  DIODES 

1N21B  . f-.2r.  I  IN2:a  . $2  7': 

lN2i . M*.  1  lN2:tB  . 3.7'. 

WaUie  Talkie  Batterie*  Surplus  ma<lH  b>  Nalii«ial 
railxtfi.  lo;{>«  VoItm  s  1(A  all  n^u  exinratloti 
«Ut.-N  .7J«  faih.  2.’.',  <liM-ount  ui  lame  Quan¬ 
tity  or<ier«*. 

SPECIAL  PURPOSE  TUBES  JANS. 

(VJ  i  M4  3.7’> 

KI2nA  .  7  7*  ur.i . 4," 


rim.  Prices  subject 
.B.  N.V.C.  Minimum 


Phone  or  write  for  quantity 
to  chanqe  without  notice.  F.' 
Order  SS.OO. 

Jit' ,  dip  H  itk  vrdi 


IluM'int  241  t  tM‘illi.i;raph  . . 
l>uM(»iil  2<>H  (K<’ill<>Krat>h. . 
(>  K.  t'Uiy*4'  iKcilln(;rapti 
LM  A  Hi'  221  Fre<mrn«‘y  Mi 

cal  lnH.k  . 

804  LX  I  rtlK  SiK  <;i>n.  ! 


SEARCHLIGHT  SECTION 


PHDTaCD\  SALES 

1062  N.  Allen  Are.  SYcomore  4-7156 
Pasadena  7,  CalH.  RYan  1-8271 

WRITE  FOR  OUR  LATEST  24  PAGE 

SURPLUS  SALES  CATALOG 


WE  WIU  BUY  YOUR  NEW  OR  CLEAN 
USED  ELECTRONIC  SURPLUS:  ARC-l. 
ARC  S.  BC-224.  BC-348.  BC  312,  BC  342, 
ATC,  ART  13,  APS-13,  BC  221,  LM's,  TS12, 
TS13,  TS23,  TS-34,  TS-3S,  IE  19A.  1  222, 
SCR  522,  TS  IOO,  MOO,  or  any  BC,  1.  IE, 
TS,  APR. 


POTENTIOMETERS 

Type  “J"  and  “JJ” 

In  All  Tapers  — 

Locking  —  Non-Locking 


Life  ELECTRONIC  SALES 

345  BROADWAY,  NEW  YORK  13,  N.  Y. 
Tol.  Digby  9  4154 


ALLIED  ELECTRONIC  SALES 


Features  Super  Values 


All  Merchandise  fully  Guaranteed 


At  Your 


Service 


— for  bringing  business 
neecis  or  "opportunities" 
to  the  attention  of  men  as¬ 
sociated  in  executive, 
management,  sales  cmd  re¬ 
sponsible  technical,  engi¬ 
neering  cmd  operating  ca¬ 
pacities  with  the  industries 
served  by  the  following 
McGraw-Hill  publications; 

The 

SEARCHLIGHT 
SECTIONS  of 

(Classified  Advertising) 

American  Machinist 
Aviation  Week 
Business  Week 
Bus  Transportation 
Chemical  Engineering 
Chemical  Week 
Ckiai  Age 

Construction  Methods 
&  Ecjuipment 
Electrical  Construction 
&  Maintenance 
Electrical  Merchandising 
Electrical  World 
Electronics 

Engineering  and  Mining 
Journal 

Enqineerinq  News-Record 
E.  <5t  M.  J.  Metals  &  Mineral 
Markets 

Factory  Management  and 
Maintenance 
Fleet  Owner 
Food  Engineering 
Nucleonics 
Power 

Product  Engineering 
Textile  World 
Welding  Engineer 


For  advertising  rates  or  other 
information  address  the 

Classified  Advertising  Division 

McGRAW-HILL 
PUBLISHING  CO.,  Inc. 

330  West  42nd  Street 
New  York  18,  N.  Y. 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  moauiacluring  radio  tubot,  oloctroaie 
luboo,  cathodo-ray  tubot,  lampt.  Now  oad 
utod.  Rootoaobly  pricod,  tortUiactioa 
guaroatood. 

AMERICAN  ELECTRICAL  SALES  CO. 

67  E.  Stii  St.  Now  York,  N.  Y. 


FOR  SALE 

COIL  WINDER 

One  Universol  22104  complete  with  geors,  spoce 
winding  ottochment,  ond  coil  cutting  ottoch- 
ment.  Excellent  condition.  51,150.00 
DRIVE-IN  THEATRE  MFC.  CO. 

729  Baltimore  Ave.  Konsas  City,  Mo. 


November,  795?  —  ELECTRONICS 


WBITB  FOR  PRICES: 

,APR4,  APRSA.  APR7.  TS  34,  804CS2., 

APA  38,  BC-348,  ART  13,  TS  12,  ARC-1, 
APN  9.  BC-610.  TCS,  304TL,  889R. 


A.N  WS  4H  I'oniplrte  uith  IIm'.H  Indii-a 
tor,  H'lH  U«  r  nfr  I'owtr  Supplv.  <•^\^♦al. 

Tiln-H.  .Mounts,  niurs.  and  I'K  2u»5  In 

'••rter . KXiKl.HKNT  ISO.OO 

L'HT  Two  rhaiinel  tJilKon  liirl . NKW  75.00 

KT.MH  Kadlu  TiafMmitter .  NKW  fiOO.OO 

Ih-aiting  Machitif.'  If)'  A-  1'^'  ni-alc 

.  535  00  and  5-40.00  rt^pt. 
fHn-  of  the  largevit  and  miuplett*  eltftrofilo 

surplus  stiKtkK  in  the  country.  W.*  haxe  thou<.an<ls 
of  tultes.  rapaidtnrH.  phix'i.  at'<'t*>Min.‘H,  tranMint- 
U*r.s  rtn'el\«*rH,  i»*?a  e<iuipnn>nt.  etr.  u>  ynur 

re<iunvnieiit'>. 

TERMS:  Prices  F.O.B.  Posodeno,  Colifornio. 
2S<’o  on  all  C.O.D.  orders.  Californians 
odd  3^0  Soles  Tax.  Prices  subject  to  change 


ALLIED  ELECTRONIC  SALES 

136  Liberty  St.  New  York  6.  N.  Y. 

COrtiandt  7-4320 


New  “SEARCHLIGHT''  Advertisements 

received  by  Noveanber  lit  will  appear  ia 
the  December  issue  subiect  to  limitations 
ol  space  avoilable. 

AddreoK  ropv  to 
CtOMiiAfd  AdvertUing 

ELECTRONICS 

330  West  42ad  St.  New  York  11,  N.  Y. 


COAXIAL  R  F  CONNECTORS 

PROMPT  DCLIVtRy 

UG-21B/U  SI. 35  UG-260/U  .  $135 

UG-22B/U  1.60  UG-261/U  1.35 

UG-27A/U  2.80  UG-262/U  1.40 

UG-S8A/U  1.40  UG-290/U  125 

UG-58/U  1.05  UG-107B/U  3  50 

UG88/U  125  PL-258  1  05 

PL-274  1.40  PL-259A  .  .75 

Other  types  available 
NEW  MERCHANDISE — GUARANTEED 

F  M  ELECTRONICS  CO. 

56  LISPENARD  ST.,  NEW  YORK  13,  N.  Y. 
BARCLAY  7-2665 


LEGAL  NOTICE 


STATKMKNTOK  ITIK  ifWNKKSHI!*.  M.\N.\(;KMKNT. 
rmi'I  I..ATloN  llK<|riUK|»  HV  TMK  .\(T 
OK  fOMMlt-HS  OK  ST  24.  I!f12.  .\S 

.VMKNOKO  HY  TMK  AlTS  oK  M.VHrll  3. 

110:1.  JI  LV  2.  l!f4ii  iTltle  :«f. 

I'nttwl  statf*i  riKltb,  St<«-tlon  2;:'0 

Of  TTlfrtriinir.s  piihhshfd  at  .Vlhaiit.  Ni-w 

Ynrk.  fur  OtioU-r  1.  Ifir.I. 

1.  ITju  naniH  and  a4ldrf*<«  nf  th«*  puhli^hrr.  alitor, 
nianairtnir  «litur,  and  bu-Jiness  manager  I':  l^lbhs»^4•^. 
Mi-Oravi-lIiU  Ibiblishlnx  f'ttnipany.  Itu*..  3:'.ii  Wfst  42n<l 
St..  Nhw  Yurk  is.  N.  Y.  :  Kduor.  isinabl  fl.  Hnk.  ;:.30 

42ntl  St..  NVw  Yfirk  is.  N  T  ;  Maria«{inK  t^ltur. 
W  W.  Maclh.nald.  ZM)  42nd  St  .  Nvw  York  \h. 

S.  T.;  Husinrss  nianaaiT.  Walla^'e  H.  Hlood,  330  Wfsl 
42nd  St..  NVw  York  Ih.  N*.  Y. 

2.  TTtf  ouTiff  L«:  Mc-flraw  Hill  T^lbU'.hin|^  ruinpany, 

Ino.,  XIO  West  42nd  Struei.  Ntnt-  York  1^.  5  ; 

.Storkhfilders  hultlinx  I't  or  more  of  stttH-k:  I'urtl.s  W. 
MHIraw  and  Donald  MtHJraw,  TruNteen  for  Harold 
W  Mtdiraw.  t'urtls  W'  M  Oraw  and  Dtinald  C.  M<4;ra«. 
all  t>f  .'{.'10  West  42n«l  Street,  New  Turk  l*i,  N.  Y.:  Tunl*. 
W.  Metiraw  and  Harold  W.  Mi^lraw,  Trustees  f«ir 
t'atherlne  M.  Rttek.  3:10  Wen  42nd  Street,  New  Yurk 
D.  N.  Y. ;  inirtis  W.  Meiiraw.  :i30  West  42nd  Street, 
New  York  18.  N.  Y, :  Duiiald  C.  M.  tlraw,  ;m  Wen 
42ncl  Street,  New  York  Ik.  N  Y.  :  Mlldretl  W.  Midiraw. 
Ma*li.ion.  Nfw  Jersey;  Oratv  W.  Mehren.  .'■p36  Arenas 
Street.  LaJolla.  railfomia;  Toui'hstune  A  ronipanx,  r  o 
Tlie  IViuisvlvania  Company,  l.'th  and  Chestnut  Street'. 
Thiladelphia  I.  Pa. 

3.  Tlie  knoan  homlholders.  n:ioTtjza*:»*eH.  and  other 
securitv  huiderK  oaniiiK  or  hoNlintr  1  percent  or  more  >.f 
total  amount  of  bonds,  niorlKaKts.  or  other  ses'Uiitlea 

4.  Paraitrapfis  2  and  3  iiiclutle.  in  cases  where  the 
sltM-kholder  or  swurlty  Imbler  appears  upon  the  fxtoks 
of  the  C4)nipanv  as  inisttv*  or  In  any  other  tttluciary  rela¬ 
tion.  the  name  of  the  {ler^on  or  I'tiriMratiun  for  whom 
such  trustee  ts  actltut;  also  the  stateintmts  In  the  two 
paraaraphs  show  the*  afftant's  full  knowledge  aiol  belief 
as  to  the  cirrumstarii'es  and  conditioipv  under  which 
^rockholc|ers  and  seeurlTy  holders  whiv  do  not  appear 
upon  the  iKNiks  of  the  eompanv  a.s  trustees,  hold  stock 
and  securities  in  a  capaeify  other  than  that  of  a  bona 
lide  owner 

McHHAW  HII.L  ITIH.ISHlNt;  rOMPANY.  1N(\ 

Hv  J.  A  <Hni.\UDI.  Vice  l*res.  A  Treas. 

Swum  to  an<l  submTibetl  before  me  thia  6th  day  of 
September,  1051. 

[SUM,]  fn.VA  (J.  MASKIN' 

(My  commLsslon  expin*s  March  30,  lortji 


FOR  SALE 

Baryllium  Copper  Strip 

.0062  (-1 - .0005)  X  5"  x  60" 

No.  1  —  B  &  S  Hard 
700#  Availoblo 

GLOBE  TRADING  COMPANY 

1615  Eronklin  Stroot  Detroit  7.  Michleen 


V 


SEARCHLIGHT  SECTION 


ElECm-IHE  BEST  FOB  ELECIBOBIC  SOBBEOS 


Amertron  "TRANSTATS" 

^  Voltage  Regulator 

All''  ■"»' 

muiAtMr  raii(«>  V  Ma\. 

Aniiit>.  liHi.  |{<*cuniifctkMn  ilta- 
^  fTftin  a^alUblt*  f.tr  2:ui 

KacTTrr  »22S.OO 


TRANSFORMERS 
All  hovt  11 SV  400  cy  Primory 

RaythH>n  I  .\«‘:.4T.  Sm*:  JihniV  («  2  '•  .\U;  St*. 


RELAYS 

I  K2:yi  iiiuuj4.  .ivirr.  evix\  i:.a  v> 


3;{li.  I»I’I»T.  2^VIM’.  |ii  Amp  . 


Federal  RA64(M-I.  Str  ri 
Stt*  52  A  A:  i  V  1««  :<\;  St-f 
2'.  V  ,«  2  2A . 


..  .  W.M 

It  1H-.  "At  .a  2«M»  MA. 
i:.;s  V  .«!  2A;  St-c  »'■ 

.  4.00 

ViT  "•  42*1  MA;  S. . 


RCA  90I69S-SOI.  S«h}  SI:  :i*tt  y 
•.  V  .«  f.  A.  Stv*  S3;  y*  V 
Sperry  702523.  S.r  si :  T4ii  V  <> 


AUDIO  TRANSFORMERS 

Amertran  JWl.  ITi.  jimhmi  immmi  .mhhi  4*Hto  rtiuii 


MOTORS  AND  GENERATORS 

FJftt  T\i>f  JAI.  24VIH*.  UHI»  ytuKI'M-  $14.05 

KVN*.  srN444hl.  24VIH‘.  imiHI*.  2llll'.M  14.05 
F:ni.rw«  T\pf  l>2«HT.  24VIN  .  24A  lrt»i 


<;  f:  Sfisvn  2JMJI.  .*■  ■.  \  4iHt,  v  0.95 

a  ¥:.  SfN>Ti  2J1PI.  11.'.  *.v  4imi\  i2.« 

<i  K  seisMi  2Jiin.  ir.  *.v  4ihm->  12.95 

l*iirtit‘rr  Ht>ri<tix  .\uri»\ri  A\  2ti  14.95 

1*1. .iwr  Ittfulix  .\uttK>n  ''.tlM  12.95 

H«>n<lix  .\faKni*'\n  o'li  »'•  9.95 

iKt-r.  1»  4  2.  24VIH'.  I  f.iilir.  l'>«Hi|irM  9.95 

IMtT.  VKS  IH.  tiViM'.  I  «.A.  'mHtKrM  8.95 

Ki.itr.  MIJJlH  '2.  24VIM\  11  :i2A.  istMiRI’M  4.95 

Of  K.  !*M  li»*iifrat<*i .  .MimM  14‘'VIN'.  .n^.'A 

l*“MiHPM  8.95 

OMfr.  t>i  2-J.  for  roi  StN\n  .  7.95 

oihio  Kl«»r,  0  IM.-.22'».  lir.VAl  .  Iph.  1  mill’. 

.4«MHII»M .  12.95 

Alliance.  4M  n'‘2.  2:  .VIM’  I  ‘*<»|||».  :'..miUI*M  6.95 
IMih*.  aTI'.'.  2:VIH’.  2  4A.  1  liHir  .ItliMi  UI*M  9.95 
OfilleTtp.  Kler  rait.r  uiof.tf  H.'.V.XO’  tiiif\  1.95 

Whrt*  Ib-ser^.  rtSMi.'.X.  24VIM’.  t;-.A.  .»/  in 

tt»r«ju*» . 12.95 

iMer.  O’  2r  lU  2>‘VlH’,  1  ItMHH*.  T<MMt 

IlI'M .  12.95 

OKter.  i'  2ni»-IA.  2:  'VIM*.  1  innHI*.  :*m.oUI*M  8.95 
Wr*Htlluli<>iisA.  2:VIM’.  Mil*.  '.'.(MilirM  9.9« 

KItf  Iml.  TAp.-  2n;i.  ir-VAi  .  Ii4»  «n«>.  I  r:.!ir  I'«MI 
UI'M  11.95 

Fa^tern  Air  heu.e.,  j;i.  il'.V.U*.  4»Mkv.  i  '-• 

HI’ .  9.95 

0i  K  MihIW  '.It\|u.U4n.  24VIM’.  lloUI’M.  U  .V.A.  in 
<»r  in  tofijiiH  ....  ....  12  95 

Hen  I  In.l.  2:1021;,  ir.VAl’.  »;Orv.  Ipti  '•OUI’M  3.95 
rmr  Hec.  MiHlfl  *.2::.  ll'VIM’.  I  2A.  '.OiMiRrM  5 '5 
lH*lcn,  AT.'oiIl.  2:  *.VIM’.  >uMI’.  IIA.  OoimiUI'M  I7**' 
IMnip  toir.  14-.4  MK,  24VIM  .  'f.A.  2  2MI!’  4imhi 

Itl’.M .  27.50 

I’lMiit.or  Autos>n.  I’U  -IMl.*,  I  2:;2"  lA  .  9.95 

HlnwerR.  ll.'iV.vr.  fUh-v  .’.o  o’KM  .  9.95 

\V  K  KS.*;6o.T.  24  2HVIM*,  1  HMtIIJ*.  n  6A.  .Mhmi 


Of  M  s|.;o2i».  IHMT  un  luake,  I'.I’ST nn  Int-ak.  24VIm 

l.V\  c..nfa.-u .  tl.: 

Allen  Hra.lley  X.oo.iufi.  SI‘ST  dtmhln  Qi»ke.  24VIm 

200A  . $2.! 

It  Itulletin  X0.j!;4:.,  t\pf  Itt.u.  SI*ST  iM.iibk  Mak 

I  VIM  .  2tNt  Amp . . . 

'iiin-tt  Tliemial  Time  l>r]a%  ll.’  VAo*  60  L'>. 


WIRE  WOUND  RHEOSTATS 
Standard  Brands 

I24ll>.  J‘.«  2'.(l  oluii.  .'.IIW  w  . 

S241IB.  ;'Hi  ;{mi  nlmix  .50W  «  t*”  shaft . 

S24ll»,  4«Nt  400  <ilim>t  f.0W  w  >a*  nhaft . 

s.'.tiH,  ;;n  ;{»  ohms  r»oW  »  shaft . 

M<*.lt  l  J.  16  16  t*imn  .'m\V  w  V  'I»*fl . 

Mmlfl  J.  o  ohm*.  'J*W . 

.Mixlel  J,  *.  ohms  .’lOW . 

MiHit.)  J,  T.'.  i>hni>i  .'»oW  . 

MihIi-i  j,  I '.tl  ithmt  .'o\V . 

.M.Mp.l  J,  siHl  (tliiiiH  .'.nV5  . . 


Hit  I  Huns  2.'W  ....... 

M'Hlel  If.  60  Ohms  2.'>M 
.Vl.niel  II.  100  (Nltlls  2'.W 
M.mI.1  If.  17.5  iihmH  2'.w 


SEARCHLIGHT  SECTION 


WANTED 


CiRTIFIlD  PAYMINT! 


GUARANTtlD  OFFIR! 

ATTENTION:  PURCHASING  AGENTS 
&  SURPLUS  SALES  MANAGERS 


WE  GUARANTEE  UNCONDITIONALLY  AND  PLEDGE  OURSELVES  TO  GIVE  TO  YOU  A  FAIR 
PROMPT  OFFER/REPLY  OR  APPRAISAL  ON  THE  CURRENT  MARKET  VALUE  OF  ANY  SURPLUS 
ELECTRONIC  MATERIAL,  PARTS.  OR  EQUIPMENT  THAT  YOUR 
FIRM  MAY  HAVE  AVAILABLE  FOR  SALE  AT  THE  PRESENT  TIME. 
WE  ARE  NOT  MIDDLEMEN  AND  USE  OUR  OWN  CAPITAL  THERE¬ 
FORE  ASSURING  YOU  OF  THE  HIGHEST  POSSIBLE  RETURN  FOR 

YOUR  IDLE  STOCK.  PHONE,  WIRE . CALL 

_  1005  W.  NORTH  AVE. 

BALTIMORE  17,  MD. 
PHONE  LA  404S 


WILL  BUY 

TESTING  CHAMBERS 

Approx,  t  cu.  ft.  plus  or  minus.  Cold  and 
Hot  minus  65”  F.  to  plus  125”  F.  with  con¬ 
trols  Indicators  proforrod. 

PHOHi  —  WIftf  —  WAITE 

KINGS  COUNTY  MACHINERY  EXCHANGE 

40t  Atlantic  Avonuo*  Brooklyn  17,  N.  Y. 
Dopt.  "E" 


GET  OUR  PRICE  for  your 

RADIO  A  AIRCRAFT  EQUIPT! 

Weil  so  the  limit  to  buy  your  psrtii  nr  *Mjuipnient. 
Send  us  s  description  of  the  t>pe  snii  condition  nf 
equipment  you  bsve-  tell  um  your  top  ilniixr  sskmc 
price-  -snd  be  plesesntly  surprised  st  the  fast  action 
you'll  set! 

HARJO  SALES  CO.,  Suite  310 
341  $.  Vormont  Avo.,  Lot  An^elet  S,  Colit. 


$52,000.00  AVAILABLE 

TO  BUY  NEEDED  BUfIPLUS 
ELECTRONIC  EQUIPMENT 
Top  t  psld.  Send  descrtpiiMi.  condition  sod 
sairtos  price.  Prompt  replies  I _ 


BC-34a.  Cemslete  units  or  ports. 


EQUIPAAENT 

WANTED! 


We  wont  to  buy  oil  types  of  surplus  electronic  equipment.  We  ore 
one  of  the  lorgest  buyers  in  U.  S.  We  buy  more  becouse  we  give  every 
seller  top  prices  ond  o  fair  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY! _ 

Um  fallnfi*B  t*  iuBkat*  coMitieii,;  N-1,  BrmB  m«;  N-2,  imB,  lilw  turn;  H-l,  iMd. 


ITEM 

CONDITION 

PRICE  WANTED 

T«:  COLUMBIA  ILICTRONICS  LTD.,  S24  S.  San  PaBro  St.,  Ut  An««laf  IS,  Calif. 


WANT  TO  BUY 

RECEIVERS,  TRANSMITTERS, 
SPECIAL  PURPOSE  TUBES 
RADAR,  DIRECTION  FINDERS, 
ECHO  SOUNDERS,  ETC 

e  «.  RCH.  PAL.  RBO.  DAK.  DAO.  TOR.  ARC  1. 
ABT-13.  AP.N-7.  Al»K  9.  AP8-4.  Ara  i.T 
HANDIE-TALKIES— 8CR  &.3B.  BC-611 
MYNtilROB:  llOV.  400  ryrle.  types  SF.  5G.  etc. 

SPECIAL  PURPOSE  TUBES 

Cire  full  defotis 

Cash  waiting. 

AMBER  COMPANY 

393  Gr««n»lch  St.  N.  Y.  13,  N.  Y. 

BEekmon  3>4510 


CRITICALLY  NEEDED 

We 

TS-125's 

TS-34's 

are  in 

dire  need  of: 

TS-13  s 

TS-117's 

TS-268's 

If  you  hove  ony  of  these 

pieces,  write,  wire  or  telephone  collect. 

(Wellesley  5-0933) 

1 

OVERBROOK  CO.,  Overbrook  81,  Mossochusetts 

Sff  COLUMBIA  iLtCTBONICS  AD  ON  PAGl  374 


An 

Investment 


I 


WANTED 

High  quality  quartz  crystal  blanks, 

MANY  TYPES 

If  you  can  tupply  un  roQularly  plooso 
•ond  quotations  or  writo: 

W-2113.  Electrons  H 
520  N.  Mk’hItian  Ave..  Chicago  11.  Ill. 


Productive  advertising 
is  an  INVESTMENT 
rather  than  an  EX¬ 
PENDITURE. 

"Seardilight”  advertis¬ 
ers  almost  invariably  re¬ 
port  prompt  and  satis¬ 
factory  results. 

BE  CONVINCED  — 
send  us  your  advertise¬ 
ment  TODAY. 

Addrtst  CLusifud 
Advtrtising  Divtsion 

ELECTRONICS 

330  W.  42aa  St..  New  Yerb  11,  N.  Y. 
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November.  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


V  liO  Cyc  litRUt 
TV  4  CR  Pwr  Xfnir  for  7* 
to  2<r  TutM  111  VOLTM  to 
20  KV  (vk/Quardupt^^r  rkti. 
ALL  TubM.  PL  4  KIL 
trndf!*  dlrm<:  ^Kl  VDO/ 
2:5Mo  Pull  Wave.  6.4V/10-3A.  S.4V  8A. 
^^V/ZA  Hypprtll  Core.  (Ml  ImprfC 


UOOVCT/9Uma6.3V/3A/5V/3AirSkl  $S.M 
laaov  4  STSVCT/llOma.  5V/8A  2.5V/ 

;.2&A.  «  3\72.75A  IPMd  HVioa - It.M 

lOOOVCT/lWma  300V  Bla*  «.3V/5A  5V/3A 
ijxe.SY/  •5A.  6.3V/I.25A  U'HId .  $4.M 


PRECISION 

RESISTORS— 


Ov«r  21.',  Millioo  in  Stack 
•  TAB" — SfaelaltttR  In  Praeitlon  Reaittnrt. 

-Wo  Skit  Typot  in  Stock 


No  Mfrt 


METER  SPECIALS 

BEST  BUY— 6MA  DC  Tuning 
2S"  IMa.  Bkit  Cad.  .Np»vial 


HpiH:ial-U-t5  VAC  2M6*  Ktl.  O.  K 
Oc.  rsN.  NVw . 11.69 

DC  MICRO  AMMETERS 

0.50.UA  Wnttoo  3*  8q . |I6.9« 


•.uf  m 

•43  37S 

•.42S  2M 
•.••7  2M 
I  *.7  3t9 

O  K  I  t.M  2M 
SI. 79  1  1.2  tm 


lOOOVrT/llSma.  SOnvCT/lOOma.  Sa5V'3A  |  0.|M  UA  2*  Mct'lLntuck  . U.Od 

18V/1A,  «.3V/KA  ITC . %iM  0-$00  VU  24*  I)i»*Jup . >6.98 


lOOOVCt/lSM.  7»6VtT 'Sonia  k  3«(IV*T  I 
VTaa.  JX5V/1A.  «3VCT/IA  6.3V1T/.3A  | 
Od  HVlAa  con  be  uoed  2X  rotlng  Boytheon  | 

U.B.N.  rotcd.  Hlpmil  Core . S4.9t 

iA>0V/25aa.  2X2  5V/2A.  Facollcnt  P>(iOV/  | 
raUl  Too  2X2  VM.  Wodgii  H'Hld.  HVin-*  , 
$2.M  ' 

840VOT/110ma  *  530VCT/21mo  2X5V/3A  i 
6.3V/1A.  C.3V/.3A  Cad  HVliu  Koyth  S4.M 
770V/lSino.  2.5V/3A.  HVlna  H'Sld  imld  I 

700Vt*r/125ma.  «3VtT/4A,  5V/3A..23.M  ' 
kH»VCT/l20ma.  5V/3A.  8VCT/5A,  e.r^V  I 
Wodf  Iwl  S200V  Tbordaaon  (VI  .  $4.39  i 
'i70V/l.'4»a,  5V/3A.  12V/4A.  H  Sld  $4.49 

•.00V(T/6oma.  e.SV  ^A  IPBld . $2.9« 

420VtT/90ma.  8  3V/1.9A.  w/inpt>  6  12  24 
115V1K' A  115  230VAC  $1.98  2  for  $3.49 

FILAMENT  TYPE 

2  .5V/2A  m  .79  2  for  $I  49  ID  for  6.98 
2.5VtY/lUA/12KV  InHUl  Cail  H  Sid  $7.90 
5V(rr/18A/l2KV  Inaul  (VI  H  Sid..  $3.96 
5V/80A  ('»d  KKNYON  m'loaul.  $12.96 
5V/116A  Cad  KlINTON  HVlaau:  $16.93 

6.3V(T/.8A/1KV  Inal  (Vi .  $l.9« 

6.3V(’T/.7A  Nary  H  Sld  HVlnsl  $1.98 
6.3V(Tr/lA  Tbordaaon  HV  Cad.  $1.98 
6  3V/2A  #  $1.39  2  for  $2  89 
8  3V(T/4A  CRN  Usable  8  .5A  livin'*  (VI 
22.69 

T  .5VCT/12A  llVla'i  Csd  KKMmN  $4.98 


AC  VOLTMETERS 

•*7.$V  .IV  Wafirtw 
l>-8V  Wmt<in  . 

••130V  W(«.t«2n  478.  34'  Kii . $7.49 

0.130V  3*  S-i  R»H't  Tvpf  $8.98 

VOLUME  LEVEL  INDICATOR 

20  4  3  VU  Ws^toorSi).  .  $18.98 

A-VOLT  INPUT 
CARTER  GENEMOTORS 
Broad  Now 

Way  Balow  Llat  Prka! 

Output  Model 

4A(iV'375Mo  lot  ¥Ach  229.96  4037 AH 

.MNiV  i.MiMa  Int  Koch  $29.92  .‘I919AH 
’.IMIV  2.'t«>Ma  Int  llaoh  234.92  .593.5AH 
All  CARTER  GENEMOTORS  moNM  witfi 
(Uaaral. Electric  Input  Filter  FREEI 
LINE  FILTERS 
lOAmp  I3ihaedcCVl  CH.N 


SOAmp  iMmitoc,  2.50%  ar. 


$1.98 

I  #  21. t  _  .. 

24V  '8A  (VI  24  98  2  for  $5.49 
llndpe  Rertlfter  ITC  (TiD/ 12K Via-.  2  '.V/ 

•lA.  2.5V/8A,  25V'12A . $8.49 

8  :1V/.6A.  2X2  5V  I  75A  H  Hid  23.49 
2X6.3V/3A  2X'V/3A.rtA.  7V/14A  147 

KVA  0.1 . W.98 

PLATE  TRANSFORMER 
2X.mV(T  25!no  or.  68nVCT  (VI  $1.29 
:.*AV(T  Wmo  490V  Tap  HVlns  $4.98 
lUHiVtT/2l2ina  IM-115  or  S-IOV  «  --1  $6.30 
iHiOV.  lOmo  Csd  W'  K.  1)16191:;  HVina 
$8.93 
ti  $69.93 


STEP  UP  OR  STEP  DOWN 

22"V  to  llOV  lOOW  Amitran  $3.98 

440  220V/200W  ««  $4  9H;  220  lloV  20«.\\ 


220/1IOV  1.50W  G  E 

9 

10H%  80ma  IT('  H  Slti 
^  rSN  <A  89  2  f.tr  $1.25 

1211%  80mo^(V)/irKld  3KVin«.  I  SN  $2.23 
10H\/85ma  m  .98:  2  for  $1  79 
»nt  100mo/180^/CMl  /  H’Sld  /  2KVinR  ' 

rSN .  $1.49 

l9llT/l25oia/1Tr/<Vl'H’Hld.  lRVin.$l.69 
'.9Hy/lO0ina'Ciid  3KVina  /]l  Hid  $1  9« 
5VH>/ iSSmo  CHd/H’HId  $2.23 

I)uol/l.?Hy/)50ne/CBd/2KVm>  H  Sid 


CHOKES 


>  15lly  40  ma  AC  IM’  sat 


to  1000  Me’x..  $3.98 

2  far  $6.08 
both  siilen 

<•(  imf  SOLAR  ‘F^llmO  HtaC  .Nea  $9.98: 
lOOAmp/vaoble  110  .arti.-  (IK  2  ler  $1.98 
BAND  PASS  FILTER 
SHARP  ('ITOFF  Hig  CA»7a>  A 
.S1I1KU>KI»  80.  90.  150  CVM. ...  ep.  $2.23 

3  ler  23.93 

PTC  S.'n4.  1024.  1150  ctr .  ep.  $1.95 

END  EQUIPMENT  BUYS 

BC438  Xnitr  (.5  :4  ;Mcl.  LT*.  Aa  Is. 

SCR393  IbT.  Tubes.  'Ak  N  . . 

BC602  C4int  lP>x  for  .522.  An  1-* _ 

B(^605  Ajiip.  la'HR  Tuhen.  Im. 

BC733  Ki^r-v  ('AA  opp%d.  la'ss 

Tul."*.  As  Is . 

BC733  Ri'^r'-.  (\\.\  opp%d.  Lew 

■nile-s  . 29.93 

G£-2ilGI  Seltynt.  )o%i  l-’ix  '7:ni.  A..  Is. 

Nn  Rftuins  .  2  Ipr  494 

6E2JIHI  Seltyn*.  Rxr.  Cnnd.  2  fpr  $6.98 

Hi  Coin  DyiMNnic  Mikp  A  Xfmr.  Byy! 

Mike  to  erid.  Line-fiid  L  te  L . $1.98 

FULL-WAVE  BRIDGE  RECTIFIERS 
I8VAC  INPUT 
2  Ampt 
4  Ampt 
•  Ampt 

I4V0C  OUTPUT 
12  Ampi  . .  17.30 
24  Amp*  $14.00 
36VAC  INPUT  28V0C  OUTPUT 

2  Amp*  23.75  •  Amp*  $9.93  i 

4  Amp*  $7.00  12  Amp*  $14.00 

Other  T%p»-h  Write  Yfur  Ke<iiliremeiit* 

MICROWAVE 

^  Klyttrpn  Mtp  A»»y  (723  AB) 

L’oupilnc  to  2  Type  "S"  I 
ar-  *“  “ 

Atten  Oidpt. 

Thermal  (*omp  4  Pwr  Mei 
’nierniMtnrs  Xtal  IHnde 
Detector  Mt«  A  Ct 

lire*  Xtal  Mti  A 


1 2Hy '300inp/('nd '3K Vin*/ll’Hld 
20H>/300ma  or  151Iy  400tua  i2KVii 
l3.MlylA/17KYlBe/lUTtheoa  . 

0  35lly/1.5A.'O.K./l  8KVlfM  . 


$2.98  I  I 
$3.95  “ 

»  $7.95 

$49.93 

$3.96 


I  X'Band  Wave  meter 

to  9485  Mr  $19.^8 
Oelpy  Une  Millen  2.93 


END  EQUIPMENT  BUYS! 


10  to  20000  cyclei 
with  F^se!  lntemp< 
titinaJiT  Famoiw:  Fo* 

H  1  •  F  1  enUmaUaul 
Inel  Pwr  suppiT  ■ 

KCA  ChasaU.  liini  I're-Amp  A  outpt 
xtmr.  l*re-eelectad  pprta.  Bplpneed  iw- 

-UU  . 22t.t9 

W'mitOQ  PreAmp  Kit  A  Tone  boost  Ainpll 
fW  ('haiBls.  pprta.  pwr  aupplT  .  .  134.93 
HCPFR-Wlde  -Rpafe  Hl-l’'i  TRIODK 
LOW  KIT 

10  to  20000  cyflea.  8B4G'a.  Max  Hprmonle 
IMatortloo  pt  full  outpt  A  oniv  4s 

at  SW  output  Include*  Baaa  A 
tube  boost  A  Taoe  ektn  A  l*reAmp  O.F: 
pickup  3  dual  A  2  o»itpt  (7)  tubes.  PPrP*. 
lU'A  chpaata  A  Info.,  lea*  outpt  xfor- 

I  TC  Hi'-Ft  Outfit'  ‘Xfmr’  for  P  P  M.  8B4. 
8A5  A  8U  (M  (Vp  30W:  8«o  5  Upa  24 

to  250  ohma . $  Ail 

(>K  Keloo  C^rldce  perm  needle.  .  .  .$  1.98 
CK  Dual  Beluc  ('artndxf  Ri«X  050  |  7.29 
GK  Kelue  Cartridte  RPX040  or  041.2  7.29 
GH  8I201D  Hi-Fi  Hry  dty  ir  PM 

Spkr  . SII.99 

Seosauonal  10*  HiFtHpkr  Ideal 
10  Watt  Home  Hlxe.  ('oocentrtc.  Sep¬ 
arate  Driter  Woofer  A  H<»ni  l>n*er 
TMreter-30  to  18000  cps  Range .  . .  $1198 
)  Voire  KVI6H  dual  iwlU 

. $  XM 

dual  netslle  for  Twilt  (Vrt...2  1.28 
Anti  Htatio  fluid  GUD  1000 

. I  .68 

NEW  THRIFT-LITI 
lifpHmd  PHOTO-FLASH 
Not  a  Kit  lael  P«rr  pck. 
Life  gtd  Lamp.  Ril^  A 
IS'  cord  I/IOOO  Sm  fUah 
e*ery  7  »ec.  True  dayllte 
color.  Usable  all  camerpii 
.  opiT  I15TAC  wnite  Ty»  4040  .  241.98 
I  ('omplete  Dutlit  for  AC  A  Battery  npr. 
Incl  .\C40AHI*15  portopak  A  all  acnaar* 
for  KODAKAGOMn'R  abutten.  (V>m 

.  288.95 

for  Complete  'THRIFTLmr’  Data 
rpack-*.  Ku  lltm.  I'nil 
plane  shutter*  A  acce*norim. 


W.Sec.  Vfg^ 
Replaces  Max.  Each 

GK  I'T'llo  100  2  2.98  » 

AMGliTP.HOlX  100  11.98  iMI 

GK  FTII4  200  10.98  )■ 

OK  FT40;;  500  16.98  W 

V.\  HVLV  4.1.30  300  ||.|g 

R4;M  FLA^  tube  Nationally  Ad%tj«d 

W  1.57  NKIV  .  238.88 

Air  Cerpa  Lamp . 

f99*^^**  PACKS  K'XTim.NAL  LIGHT 
'>»■  ao'b».,r 

CLECTROLVTIC  CNOSR  SRiCIALSI 

II  ml  .isoxk-  K|. . 3  Inr  M' 

0  ]  •  lOnif  g.'iihdc  .  3  fpr  98  /thPi 
40  20mr  250  2.*%dc  .  4  fZ  S/ K9 

nl  *■*»’  2  fer  98<|  I 

ll- I  FP  3  fpr  98«|  I 

i*  '•  . . .  Tim-,.  |»n-  .  2  fw  9a<l  I 

8*NNlrnr  Nl'KCl.tL  23^1  I 

OIL  CAPACITORS  I  J 

Mid  Each  Mfd  Each 


4.96 


2.29  , 

?  5  1  AC  RATED 
22t*pay 


PULSI  TRANSFORMERS 
7.3  KV  Paisa.  Prl  4KV.  30-1000  ohm  im- 
pe<i.  l‘ermailoy  Core.  WEoo  ...  214.98 
Palse  Blacklnp  Oic.  3  wndgx  Vidro  Inter 
'tage.  1:1  ratio.  32  mh  wT>da>.  H’Hid. 
HlVlns.  GE . 21.96 


22.M 


;1  ;l 


Pulse  Bleekinf  Osc.  Video  lnter>iafr. 
undx«.  1:1:1  ratio,  4.3  mb  %nidx>.  GK. 
H  Sid.  HiVln*.  1.  s  rl*e  time  22.96 

Pulse  Xfmr.  Octal  Rased  R.\\TH1’»N 
rX7307:  for  ekta  w  rep  rate*  to  oter  1  me. 
puLse  iridth*  from  .0.5  s  up:  (’mini]«M 

une*.  timing,  triggering.  NKW . $3.98 

ATTENUATORS— Tor  Mfrt 

308/300  efim/20  gtep  Bal. 

5000  ehm/10  step  p.9f 
Bl  17  7470  4  1063  ahm/H  step  &96 
r  Deal  13000  ehm/26  step  22.90 
Deal  2300  ahm/20  step  &9i 

100000  r** <1/20  Rtep . 23.90 

Vahakle  Atten.  600  ahm  imp^/30 

atep  .  2IA9t 

RHEOSTATS 

23  Watts-Blatted  Shaft  350.  Iu0*>  ].5An 
"4)0.  .*4100  ohm*  .5  i.»r  22.60 

30  Wen*.  20  ohm*  Knob  A  IHaie.  .$  .98 
CONST.  VOLTAGE  REGULATOR 
60  Watts  Raythean  Input  9-5- 
I.'IDV  80  cyc:  (hifpiit  11.5V/..58 
amp*  4%  Bex  Niu  $16.93 

CIRCUIT  BREAKERS 
Heinemann  Ma^.m  Bkr*.  Ampt: 

0  22.  1.  2.  3.  3.  7.  k.  12.  15.  2i» 

2*..  30.  35.  40.  50.  70.  100. 

IW.  Kach . $1.69 


US  Navy  Verslen  BC64S  Ideal  ('Iti 
ieCL*  Band  Cooieriuoo.  NKW.  IcMt 

rubes,  i-EinnrE'tiir  A  Dyn  $12.93 

RADIO  COMP  RCVR  l^ess  Tubes. 

.A*  I*  .  .  S  98 

TG2  Kayer.  A»  D  .  3.98 

Kinging  Gen  Awy.  Like  Ne«. 

Lras  Handaeot  <TH-»i .  7.98 

CEO  PartaMe  Assy.  »  handset  C’nt- 


TGIO  Cade  Unit,  Lraa  Tubee  A  Cab 

Inef.  a*  b» .  19.98 

ARTI3  Hprh  .Amp.  New.  Lm  Tube*  6.98 

W/CLPR  Kit  .  18.98 

RM29  Cent  ml  Unit.  BRAND  NEW..  11.06 
RT34/APBI3  30  Me  IF  Lem  Tubes. 

A*  I*.  Good  Condition .  7.M 

RSf/TPSS  Good.  Aa  U.  Lms  Tubes.  29.98 
EE6S  Telephone  Test  flet.  Fine  CwA.  24.M 


t.4  2.11 

1.2  2.2 


Any  sEe'Abaee.'cacNimi  Tem  far  ii.49 
Vocauifi  Pr«ci«*aii  HiValf  Rdthfors 

Mepahms— .I2/.22/.6/.72/.83/.99/I/I.S/ 
2/3/3  73/' !*•  Accy  Ca.  $1:  18/27.38 
AHfninant  Tools 


23 


7.62 

7.74 

rs 


12.U 

U 

UAS 


EE6S  Time  Interral  Signal.  Used 
R74/CRW  Rc*r.  Urn  Tubea.  Aa  Is 
•  ••I  ('ompase  Imllcator,  like  New. .  7.f6 

1*82  i'nropam  Indlcstor,  like  New. .  4.93 

PC97  l*late  Hupply  Ifnlt.  I^ee*  Tubes  8.98 
1-108  Range  ('altbrator.  Metal  Case  29.98 
PCI20  I*wr  Hupplv,  Lena  Tubn,  ITaed  9.98 
Mackay  IHMHKadioXmltter.  w ’Metal 
Case,  Vibrapack  A  l^jben,  Aa  I.*  2.98 
l-IOS  .Hig  Gen. Good  Cood  l^aN’Kibea  14.95 

M299  Mike  Adapter.  Good  Cood . 69 

BC436  .Mini.  Lew  Tiihea.  Dyn.  Aa  la  1.98 
BC4S7  Xmtr  i4-.5.3Mct.  LT*.  Aa  la.  X49 


Only 

(Rottonii  RELAY  Shrlno  Adjuster  A 

Bwit<*fa-B4i  TunI  Hint  take*  up  to  ."2r 


IVletypc  cuntai't.  8  Detachable 


KITi 

Silver  tk  Mica  Cadsrs 
Centrels.  .50  ohm  to  t  Meg* 
Resisters.  4A1W.  to  2  Me*- 
Vltreeas  WW  Resisters 
Sockets.  Aastd.  a.  7.  5.  41*.. 


10  fer  2  90 
100  fer  3.98 
3  fer  .63 
22  fer  2.49 


DEW.  1 1 E  SIX  CHURCH  ST.  NtW  Y0*K  6.  N.Y..U.SJI.  - 


Meaey  Back  Gaarantee  (Cast 
af  Mdsa  Only)  26  Min.  Order 
FOB  NYC.  Add  Shpf.  Chonm 
A  22%  Deo.  Tobee  Gtd  via 

R-Cap.  paly.  Prieae  SaMact 
ta  <>anpe  WItheat  NatUe. 
Phene:  WOrth  2-7230. 


ELECTHONICS  — Noremie/,  1951 


391 


SEARCHLIGHT  SECTION 


BLOWERS 

_  40  CFM  28  vacdc  SS.98 

70  CFM  M5v  400 

. 

250  CFM  I'K  \aivlr  .  9.95 
250  CFM  Mhh  28 
<0  !>'  TTan<  .11.95 
175  CFM  220  >»c...  1 1.98 
_ 40  CFM  Jl  \rlr . 8.90 

j  BANTAM  l-WATT  XMlTTtK  | 

With  This  Baroain  Foundation  Unit 
Krw*  ln«tru.  ii..iiv  Tak.n  2  i.lUK  lii  l-T  243 
XtaN  A;  i\nl.  u  )4<*iiinif  I'rulsr  ie  Xral 

SockK  .  . . 2  for  49c 

ron>plnti»  null  XtaU  4k  ('oil  ..  2  for  51.69 

I  RCA  UNIV  OUTPUT  TRANS^H 

tiOW  to  lOKC.  .Marrhea  ANY 

Lum*  or  Hpkrs  »  \y  »  3  to  4 

Tu!>**  IMI»  Ut  .'ji  A  1U240 
otuiH.  0\er  I'MHi  (‘onihina 

FItf  or  Freij.  Attn  I'lilt  *7or 
I>%n  Mik»*.  t'lita  lira  or  Irf'w.i, 
fl>FAh  Iaz>  Q  .I  action  I'Wor 


TA  B 

That  s  A  Buy 


VARIABLE  CONDENSERS 

i  ,  loOtiniif  :{iHiV«;ap  liF  MIIJ.KN. 

V  •  \  CAliimKLI . $1.39 

-  .  ^  IU'[>  Ihial  T.'.tnmf  ea.  S«*t 

iwnV  tiap.  HF . 51.29 

JnilNSnN  70II30  7U  mntf  riiKMtViiap  $1.29 
ranlwell  Neut  ZT/12  mmf  .“00  Volt  Gao. 

»  U^knut  . 984 

E.  rAlinWVXI^TK  300  i;j4  5310  312  mmf. 

ran  be  made  Split  stator.  .NVw _ $10.95 

Vernier  Drive  10  to  369mmf.  fa<*h  .  .69c 

Midget  3  to  15  mmf.  Midline,  each  39c 
Phasing  Condenser  t*o  ]»«  i;ree  Quadrantx.  4 

I  Taps.  iOOdeg  Sliieuave  G>-n .  $4.98 

I  2' a  Meter  Butterfly  Cndsr  30mmf  u  KK 

Tank  A  Choke . 594;  2  for 

I  Ptanttary  Drive  5  to  I  (  runame . 98 


INFRARED  SNOOPERSCOPE 


UHF  ANTENNA  12'  30CM  ATT.'  I 
AKUI  I  xahie  (  itzn  A  Ham  Band  \ 

In.<  C«»ax  Term  Silr  I’l  Font  Wpf  1 

GaxkAH  viaiv . 304  :  4  for  $1.00  I 

GE-2JIGI  SeU\ns  As  Is...  .2  for  49«  \ 

GE.2JIHI  SeKxns  K\c  Ooud  2  $6.96 
TV  CONICAL  ANTENNA  (Dubl-X)  § 
S;uid>  Ftetab  t  onxt  Versatile  72. 

!.*>(•  .»r  3'»o  tilim  .Match.  Incl  8 
elements  A  ItMi  tt.  .\U-0»pper  Tnlnex. 
Gross  Bar  A  IM'Hare,  Brand  Nm  .  .$8.49 
Dubl-Stacked  Conical  Array  Similar  abore. 

tint  with  in  eleinentx  A  all  hardware  plus 
2  cro^:.hat^  A-  lun  tt.  Twlne.x ...  .512.98 

866A  KIT  and  XFORMER  «  ^ 


pleta  <lata  4;  tuU>  T.\n  Special 
Each  $4.98;  2  for  59.49 
Large  Stock  of  Fuses  and  Fuse  Holders 
All  Types 


MERCURY  THERMO  REGULATOR 


MAX  MIN  TKMI*  GHNTHOL,  RF?- 
SKAitt  11  Brand  New  IndiGd  Ho\e<l 
Ust  otei  42"  SBFi'IAI.  .  98c:  12  for  $10 


PARTS 

CABINETS 

50  Draw  Heavy  Stin-I  34'^H 


isnv  !i'L  n.”.  U)n  l>raws  ■aB^I 
3'W  2'v*'H  <'i  $38.00 

I  Bin  Braw  as  alNoe  <a  $63.00 
;  27  HH.\W  Hvv  Si.*.  l  :.7'H  ;t'i\'W/14‘n'l.' 

12n  l.tH  Draws  :rH  I2"L  .  . .  $39.95 
I  Write  lor  Quantity  Wtee  "Kitend  Do  ’ 


SPllDr  DUIVIRY 


sumus  ruBii  i  iouipmbnj 


8  U  V 


|7I8CY  48  451)859 


OA2  .  1.58  K4S  )9.7S  4AC7  .9*  B 

OA5  VRTS  1.47  )C45.494A  9.40  OADOG  .98  ■ 

OA4G  .  1.45  )C44  1.18  4AD7G  1.49  ■  ■ 

0*2  1.56  ICSI  ..  9.95  9A£5  .89  ■  ^ 

OBJ  V1198  1.2J  XM  5.98  9AP9G  l.JJ 

0C:J  VB189  I.4J  2D2I  I  49  9AG5  89  4SJ7 

OOJ  VR158  .98  2ES  1  19  9AG7  1  90  4SK7GT 

OY4  2.5J  2E22  1.25  9AH5G  1  40  9SL7GT 

OZ4  .70  2E24  4.85  9AH9  I  00  OSN7GT 

V»  I  .  12.49  2625  HY95  5.15  9AJ5  2  19  9SN7WGT 

GIA  .  9.75  2EJ8  2.19  9AX5  1.J9  9SQ7GT 

OlA  .99  2J21  18.99  9AX5W  2.98  aSR7 

lAJ  1  18  2J21A  9.25  9AK9  149  as.S7 

IA4P  .79  2J22  7.98  9AL5  .99  0ST7 

1A5GT  .79  2JJI  29.75  9AL7GT  1-29  aSt’7GTY 

IA9  1.49  2JIIA  79.95  9ANS  5.95  9SZ7 

IA7GT  98  2JJ2  59.95  9.\05  .99  *T7C 

IAE4  1.88  2JJJ  J9.J9  9AQ5W  5  98  aTt 

IBJ  8819  89  2J54  58.58  9A09  1  25  9l'4GT 

1B4F  89  2JJ9  128.88  9.\07GT  1  19  al.15  9G5 

IBS  25S  99  2JJ7  12.78  9AR5  .79  9U9GT 

IB7G'T  .99  2JM  17.75  9AR9  2.98  9U7G 

IB2I  471A  2.85  2JJ9  49.58  9AS5  .79  avg 

1B22  J.2J  2J42  258.88  aASa  2  79  aVaCT 

IB2J  9.98  2J48  28.58  9AS7G  4.98  aV8 

1B24  2J49  59.45  aATa  .59  aW4GT 

Wetoghe  8  75  2JS8  27  58  aAl'SGT  1.49  aWaGT 

1B24S>W  17  49  2552  249.58  aAl’a  .99  aW7G 

lBi9  2.95  2559  199.58  9AVSGT  1.29  aX4 

tB27  24.88  2592  49  45  9AV9  59  aXSGT 

1B52  552A  5.9#  JK25  51.95  9AW9  189  aY9G 

-  - 9AX5GT  .79  aY7C 

29  A5  9B4G  1-59 

2X29  25.95  9B5  1.19 

2VJG  1.29  9B9G 

2W5GT  .98  9B7 

2X2  .99  9B8G 

2X2A  1  89  9BA9 

5A4  .99  9BA7 

5A5  1.99  9B<3 

5A8GT  1.59  9BG7 

5144  2.99  9BD5GT 

5B5  .98  9BD9 

5R7  1291  .99  9BE9 

5B25  RX22  4.95  9BF9 

5B24  5.48  9BG9G 

5B2S  4.58  9BH9 

5B  29  5.78  9BJ9 

5B28  8.88  9BL7GT 


S'TAS"  TESTED 

t  GUARANTEED  tjia 

erteM  s«atMt  f  ca»ta 

.89  57  .99  CV148  4.98  725A  B 

.99  58  .59  198T  14  58  724A 

90  RK50  280  \T158  14.40  724B 

.80  50  44  50  FGI99  40  88  72SA 

.00  (:R(:48  .50  FG172  42.58  729A 

.70  T48  4  29  182B  1.28  729B 

.98  TZ48  5.98  FGI9t  1288  729G 

.89  48  1.89  T288  22  98  88IA 

1.59  HY48Z  5.75  281A  CX58IA  882 

.79  41  .79  .98  885 

59  42  .99  285A  5  98  884 

89  45  .85  285B  \T2  1.99  885 

1.18  45  .99  (:E289  5  15  887 

.79  45S  >TSi  .54  211  \T4G  1  89  888 

.89  i5Z5  .99  (:E215  8  98  889 

.79  45Z5GT  89  RX2I5  9.95  818 

.89  49  .89  WE21SA  18  811 

.79  47.  90  2I7C:  8.75  812 

08  48  I  00  227A  4.08  815 

08  RK48A  14  85  251  I  28  HI4 

.80  RX49  7  58  242(:  8.49  815 

1.89  49  85  244A  4  15  819  899ji 

.99  58  1.19  i47A  9.95  829 

>  EFS8  98  2.98R  9  9# 

1.19  S8A5  I  19  2S8TH  22  25  8)9 

90  58B5  .70  258TI.  10  4#  NiOB 

.80  S81A  .90  HX254  14  49  858B 


19.95  94.  Bach  .87 

19.95  S9  T4  5W  ,18 

4.99  188W  )8V  .2$ 

5.95  291.  bei  18  .56 

4.89  511  28V  .15 

14.98  515  2tV  .15 

4.75  525  5V  .25 

i'S  Sylvanla 
2M  S9  9W1)8V  .15 

••r, 

•'•7B  MedScrewBaae 
M  15W  12SV  .88 

25W  12SV  .88 

*  n  Nno  Baiba 

*  S  Niia  aai  .4* 

SEl*  .1* 

1!  2  “ 

*15?  NE4S  2W  .27 

18.95  SE51  NE28  .18 

*S-5?  Bull'a  Bye  Ute 
J*  **  DtalcoType 


1.19  55FI2 
59.88  5JFI4  . . . 

7.75  4AP18 
5.39  5API 

9.95  5BP1 

5.95  5BP1A 
5.58  5BP4 
4.79  5CP1 

9.98  5<:P7 

1.85  5FP7 
5  98  5FPI4 

14.98  9HPI 
4.25  5HP4 

5.75  5JPi 

7.99  SLPI 
7.99  5MPI 
5.95  5NP1 
4  59  7BPI 
4  59  7BP7 

5.98  75  P4 
1  78  9GP7 

2.99  9LP7 

5.49  I8BP4 

4.49  18FP4 
.99  12DP7 

09.58  I2DP7A 

5.85  I2CPI 

9.49  t2(;P7 
289  12HP7 

2.75  1UP4 
479  I2KP4 

2895  12LP4 
1.25  19KP4 
5.79  ULPiA 
1.95  19MP4A 
129  19RP4 
1  19  19TP4 
.59  19YP4 
.29  17BP4 
I7BP4A 
‘•‘“/n  I90P4A 
}  «  M<.P4 
I  JJ  982 


49  95  2851 

2.49  R4548 

2.45  5519 
9.75  5517 

14.49  5594 

5.95  S988A 

5.45  5951 

9.49  5954 

9.98  59H 

59.95  5995 

99.95  5978 
.45  59M 

5.98  5989 
3  89  5987 

8.95  5992 
5.98  5995 

1.97  5994 

2.98  5729 

2.45  5749 
18  08  5751 

2.98  5795 
2  98  5812 
8  95  5814 
5.85  X9858 
2.98  UX9955 
1.89  8882R 
.05  8885 


.80  12H9 
.80  I2JS<;T 
90  I2J7GT 
.70  I2R7GT 
2.25  I3K8 
.70  12Q7GT 
.49  I2S8GT 
1.89  12SA7GT 
1.55  12SG7  1 

5.57  12SF5GT 
Il85  I2SF7GT 
89  12SG7 
1.89  I2SH7  1 

.89  t2SJ7(;T 
.99  12SX7 
189  12SL7GT 
.49  12SN7GT 
2.25  t2SQ7GT 
99  I2SR7 
199  12X5 
.99  12Z5 
.89  I4A4  I 

1.55  14A7  I2B7 
.49  I4AF7  XXD 


Lc«  Bulb 

.58;  2  .98 
Tel  Slide  Lampo 
9  12  M  U  5SV 
Each  .18 
XtalDlodea 
Many  Late 
Datea  Lateat 
JAN  Space 
IN21  .88 

1N21A  1.95 

1N2IB  5.98 

1N2IG  19.78 

1N22  1.25 

IN25  1.48 

1S25A  2.88 

1N25B  4.88 

IN2S  7.45 

IN29  9.45 

1N17  1.95 

IN28  5.58 

IN52  18.88 


1B41 

1B42 

1B49 

IB55 

1B59 

1B58 

IB98 

elk: 

KAGT 


9Z7G 

9ZY5G 

7A4  XXL 

7A5 

7A9 

7A7 

7A8 

7AD7 

7AF7 

7AC7 

7AH7 


.88  I4<A 
.88  I4G7 
88  14E9 
.80  I4E7 
.70  I4F7 
.80  14F8 
80  I4H7 
I  48  14J7 
88  t4N7 
1.88  1407 
1  r8  I4R7 
.78  I4S7 
.78  I4W7 
.78  14X7 
.88  ISE 


1.88  58C:9 
1.88  S8L9GT 
80  58X9 
180  S8Y9GT 
1  80  58Z7G 
I  28  52 
.88  53 
1.18  T55 
148  »S 
1.80  59 
I.IO  57 
1.80  58 
1.80  RXSO 
1.25  50 
1.47  T98 
80  HY90 

4  85  7tA7 
.88  78L7GT 
.98  71A 

I  78  72 
188  CRP72 
1.92  (:RP75 

3.78  71 

5  18  NR74 

5.78  HV75 
1  17  75 

8  85  75TL 


292B 

274  B  5R4 
279A 

T588  ; 

MOTH  I 

584TL  1 

587A  RK75 
518A 
511A 
S15C: 

5199 

5259 

527A 

558B 

5559 

HK554 

555A 

J71B 

5989S 

5889 

5059 

5049 

FP488 

X488 

417.9 

GL454 

449  2i:48 


7B8 

7iA  I285A 

7G5 

7Ga 

7G7 

7(:2J 

7C28 

7FA  1281 

7Ea 

7E7 

7F7 

7F8 


.70  5D25  4.08  OGBi 

.80  5E28  14.85  UMi 

.88  5LF4  1  28  a04 

.78  504  -70  aDa 

I  58  505GT  128  aD7G 

78  5S4  .78  aD8G 

.98  594  .78  aE5 

.88  4  I2SA  28  85  aEa 

1.10  4  258.9  48.05  aE7 

.00  4  1888A  188  58  aF4 

1.58  4  B27  4.88  aFS 

.70  4G55  HK54  5  08  aFa 

.80  49:55  50.88  aFar;T 

.00  ocia  15  08  aF7 

.00  4E57  557  14.08  aF8(; 

.80  4J55  148  58  a(Mc; 

78  4J51  8588  aH4GT 

80  4554  184.M  OHa 

.70  4J45  788  57  88  (,9J 

4  55  4J47  598  88  U4 

80  4J47CY  188.88  aJ5GT 
18  88  4J55  558.88  aJa 

1.58  4T4  2  5.85  9J7 

.78  4X  588F  85.88  aJSG 

1.18  5AX4GT  .54  9X4 
.78  4XI58A  45  88  aX5GT 

9.88  SCM  (AB  5.85  aXaOT 

.78  SU21  24.M  9X7 

88  5D25  RXaS  9X8 
.98  24.05  aL5G 

.70  5520  12.48  aLa 

.70  5R4<;spec.  140  aLac; 

.78  5R499GY  2.08  aLa(;.9 

.00  5T4  2  40  aLaOAY 

5.08  5l'4G  50  aL7 

1.10  5V4G  I  50  aN4 

1.10  5994  .80  aNaG 

.98  5X4<;  .78  aN7GT 

.90  5Y5GT  48  aPSGT 
.90  5Y4G  .70  907 

4.88  5Z5  80  aR7 

4.88  5Z4  1.28  aR8 


1N48  .78 

1S91  .52 

IN52  .85 

1N54  .88 

1NS5  2.88 

lN5a  .88 

IN57  .88 

IN58  1.18 

lSa8  98 

INai  188 

iNal  99rl(o 

,  lNa5  I  88 

INa4  75 

INa7  1.85 

lNa8  1.88 

X54  1.58 

(:X785  .77 

(:X7H  .54 

GX787  1  88 

Therm  let  ort 
W  Eco  I8A  88 
99ECOI2A  1.18 
0197818  Vol 
Limiter  2.85 
0198581  Ther¬ 
mal  (kMnp  2.85 
D1785HHF 
Par.  Meaa.  H 
1C  Bulb  Time 
Delay  .48 

C9928258*?SN 
58C  2.85 

99EC0  48.9  4.58 

99i;co41A  158 

Xtal  Frtq  Seda 


58  X972 
109528 
217285 
280881 
850485 


G1.9859 

RH.987 

GI5M 

951 

991.555 

998P1 

579.9075 

991.570 

991.570B 

aOlB 

HValS 


55.9C5<;T  I 
55995GT  1. 

55B099;T  1. 


CXI808  4  90 

5958  4.70 

<1X5975  5.15 

<.X.5979  2.08 

(:X5978  2  45 

i.X5*07  5  08 

<.X5785  508 

<;X5784  570 

CX5785  990 

(:X5784 

5850  5.88 

t.X5875  1  88 

C'Ray  Tubes 
59P1  11.08 

5  API  15.85 

5.9PI.9  1425 

5BPI  785 

.IBPIA  1408 

5<:PI  5.58' 

5DP1  4.85 

5EPI  585 

5FP7  1.88 

JFP7A  14.88 

5GPI  4.78 

5HP7  5.85 

5HP14  14.88 


1009  cxiooa 

1.179  <:XIM7 

18  40  ckioog 
1508  RllfO 
10  RUM 
.55  EI148 
57  M  HYI551Z 
18  88  1915 
II  08  1915  aFax 
5  80  1919 
5.50  1910 
5  08  1928 
5  08  1922 
.08  1954 
5  70  1955 
1840  1959 
17  40  1950 
.09  19,18 
I  88  19  .11 
5  09  1955 
5  08  1955 
9.4$  1954 
0.95  1955 
24  55  1954 


7X7  XXFM 

7Y4 

7Z4 

8DC  15 
I8Y 
12A 
15  AS 


HY1I5  145 
117L  M7GT 


117N7CT 

117P7GT 


I  90  9AB5  9N5 
55.08  9AB7  1855 
0.08  9A(AGT 
10.08  9.AC9G  . 


1.55  6SF5 
1.58  9SF7 
1  88  9SG7 
1  48  9SH7 


IXA 

15F8CT 
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Designed  for  precise  laboratory 
measurement  of  the  most  im¬ 
portant  vacuum  tube  charac¬ 
teristic,  Transconductmnee 
(Mutual  Conductance).  This 
new  instrument  places  a  separate 
voltage  on  each  element  of  the 
tube.  These  voltages  can  be 
varied  and  measured  by  means 
of  separate  variable  rheostats 
and  meters  in  each  circuit.  AC 
ripple  has  been  completely 
Altered  out  of  the  plate,  screen 
and  grid  circuits.  Invaluable  for 
development  and  research 
work.  Permits  running  of  entire 
tube  curve.  .  - 


Scientifically  compounded  for  .specific  applications  from  waxes,  resins, 
asphalu,  pitches,  oils,  and  minerals.  Available  in  wide  range  of  melting 
points  and  hardnesses.  Special  potting  coin|>ound8  are  heat  conducting 
and  crack  resistant  at  extremely  low  temperatures.  Hecommendatlons, 
specific  data,  and  .samples  will  be  furnished  on  request. 

for 


The  complete  short  test  is  pro* 
vided  in  a  separate  instrument 
to  remove  Possible  cause  of 
oscillation.  Permits  adjustment 
for  regulating  sensitivity  of 
indicator  and  voltage  applied 
between  all  elements. 

Write  for  complete  information. 


IMPREGNATING 

nuiie  ceilt 
trantforMW  eeilt 
ifnltl«fi  coils 
wiro  eovorinit 
oaoer  tubes  ond  ferms 
oorous  ceromics 


SCALING 

condensers 

bottoHos 

switch  boso  terminals 
socket  terminals 
iifht  6x(urw 


POTTING 
Radio  Transformers 
Lifht  Units 
Loadini  Coils 
Condon  SOTS 


DIPPING 

Coils 

Transformtrs 

Condensers 


THE  HICKOK  ELECTHCAL  INSTRUMENT  CO. 

I0S37  Dupont  Av.nw.  •  Clov.l«ml  •,  Ohio 
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Cvierylop  Management 
Man...  In  &/ery  Industry 

SHOULD  BE  ABLE  TO  ANSWER  THESE  QUESTIONS  ABOUT  A 
MOST  CRITICAL  EMERGENCY  IN  OUR  COUNTRY’S  AFFAIRS 


0.  \('hy  is  iron  anil  steel  scrap  a  matter 
of  importance  to  me? 

A.  Steel  for  our  country’s  military  pro¬ 
gram  anil  civilian  economy  is  being  pro¬ 
duced  at  the  annual  rate  of  107,0CK),0()O 
tons  in  .  .  .  119.500,000  tons  ex¬ 
pected  in  1952.  Steel-making  capacity 
is  lieing  increased  now  to  meet  those 
quotas. 

What  Do  /  Get 
For  My  Scrap? 

In  addition  to  being  paid  for  your  scrap, 
yon  remove  nuisance  inventory  from 
your  plant — saving  valuable  floor  space. 
Also,  you  have  a  belter  chance  of  get¬ 
ting  new  steel  or  steel  products.  But, 
moat  important — you  help  alleviate 
a  da’ngerous  condition  threatening  our 
country's  capacity  to  rearm  and  satisfy 
civilian  requirements  at  the  same  time. 


able  to  operate  at  capacity.  That  will 
mean  a  loss  of  steel  production  . . .  and 
fewer  products  made  of  steel. 

Q.  Why  not  use  pig  iron  instead  of 
scrap? 

A.  Every  ton  of  scrap  conserves  ap¬ 
proximately  2  tons  of  iron  ore,  1  ton 
of  coal,  nearly  H  ton  of  limestone  and 
many  other  vital  natural  resources— to 
say  nothing  of  the  extra  transportation 
facilities  that  would  be  otherwise  re¬ 
quired. 

Q.  How  can  more  scrap  be  furnished? 

A.  By  everybody  pitching  in — as  we 
-always  do  in  every  emergency — and 
searching  out  all  possible  sources  of 
scrap. 

Q.  What  are  these  sources? 

A.  Metal-fabricating  plants  normally 


turn  over  to  scrap  dealers  the  scrap 
left  from  machining.  But  there’s  not 
enough  of  this  to  fill  our  present  enor¬ 
mous  need.  So  everyliody — both  in  and 
out  of  the  metal-fabricating  industries 
—must  sell  scrap  in  the  form  of  idle 
metal. 

What  Do  i  Do  Firstl 

Write  for  free  booklet.  It  tells  how  to 
set  up  0  Scrap  Salvage  Program  in 
your  plant.  Thousands  of  plants  are 
cooperating.  Do  your  part  now!  Ad* 
dress  Advertising  Council,  25  West 
45th  Street,  New  York  19,  N.  Y. 

Q.  We  don’t  produce  scrap— how  ran 
ice  help? 

A.  Scrap  is  any  kind  of  iron  and  steel 
that’s  gathering  dust — obsolete  ma¬ 
chines  or  structures,  jigs  and  fixtures, 


Q.  How  does  scrap  figure  in  the  produo 
tion  of  steel? 

A.  Steel  is  composed,  generally  speak¬ 
ing,  of  pig  iron,  25%  of  “produc¬ 
tion”  .scrap  (that  is,  the  scrap  which  is 
produced  as  a  by-product  of  steel-mak¬ 
ing)  and  25%  of  “purchased”  scrap. 

0.  Is  scrap  getting  scarce? 

A.  Yes.  The  supply  of  purchased  scrap  is 
not  increasing  fast  enough  to  meet  the 
needs  of  increasing  steel  production. 

Q.  H'hat  if  the  needed  scrap  isn’t  ob¬ 
tained? 

A.  Open-hearth  furnaces  will  not  be 


% 


What 

Is 

Scrap 


Erery  pound  of  idle  metal  ia  need¬ 
ed  to  keep  our  ateel  milla  operating 
at  lop  capacity.  Sell  your  idle  metal 
to  a  local  acrap  dealer  right  auiay. 


Thim  is  m  rsmtrlbaatlom.  In  ths  mmttommt  imtmr^sU  bg 


McGRAW-HILL  PUBLISHING  COMPANY,  INC 


330  WEST  43nd  STIEH 


NEW  YORK  It,  N.  Y. 


pulleys  and  wheels,  chains  and  track, 
valves  and  pipe — anything  with  rust  on 
it  or  dust  on  it.  Non-ferrous  scrap  is 
neeiled,  too. 

Q.  What  do  we  do  with  it  when  we 
find  it? 

A.  Use  your  normal  channels  or  get  in 
touch  with  a  recognized  scrap  dealer. 


X  SCRAPPY  SAYS :  \ 

^  m^sm. 
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Instrument  Resistors  f'ompany  . 340 
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Kenyon  Transformer  Company.  Inc .  377 
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Kester  Solder  Company .  137 

KInas  Klectronlcs  Co..  Inc  .....  337 

Kinney  Manufacturing  C<».  .  344 

Kniahts  Co..  James .  344 

Kollsman  Instrument  Corp .  266 

Kmhn-HIte  Instrument  t  ompany  .  160 

Kulka  FJectric  Mfft.  Co..  Im>  . 315 

lambda  Klectronlcs  Corporation . 317 

l^unpkln  l4ihoratorie«.  Inc  .  .  346 

l.app  Insulator  Co..  Inc .  22 

l>e^s  ft  Northrup  Co.  .  157 

Iceland.  Inc..  <1.  11 .  196 

1.. enjt  iflectric  Manufacturing  Co  190 

Lesa  .  394 

1.. ewis  Knrineerinir  Co .  364 

l.ewls  ft  Kaufman.  Inc .  164 

1.. ewls  Spring  ft  .Manufacturing  f'o  ...  216 
Linde  Air  Products  Co..  A  IM^Islon  of 

I'nion  Carbide  ft-  ('arbon  i'orp  310 

l.ord  Manufarturing  Company  .  .  .  .  3(M> 

Loulhan  Manufacturing  Company.  396 

Macllonald  Co..  Inr..  W.  H . 336 

Mallory  and  Company.  Inc.»  F.  R  60.  1^46 

Hanson  l>aboratorles .  335 

Markem  Machine  Company  .  .  .  .  333 

MB  Manufacturing  Company.  Inc  357 

Mcfiraw-llltl  Book  Co  . 364.  346.  346 

McIntosh  Knginecring  Laboratories.  Inc.  336 
Measurements  4'orp«>nitlon  267 

Metal  iextile  ('orporatlon  .  31? 

Metals  ft  C'niUrol  Corp.. 

Oeneral  Plate  1)1%..^ . 273 

Methode  Manufacturing  Corp  . 336 

Mil  a  Condensers  Cori>.  . 346 

Mlco  Instrument  Co . 336 

Mllten  Mfg.  COm  Ine..  James  .  153 

Milllvac  Instrument  ('onM»ratlon  ....  395 

Milo  Radio  ft  K1e«’tronlcs  Corp  .  164 

Mlnneapoils'llonevaell  Regulator  Co.. 

Industrial  l>l\lslon  . 45.. 3 19 

Minnesota  Sfining  ft'  Mfg.  Co . 343 

MItrhelI.Rand  Insulation  Co..  Im* . 805 

Mosinee  Paper  Mills  Company  .  196 

Motorola . .  194 

Muirhea4l  ft  Co.,  I.td  .  3 

Mycalex  Corporation  of  .imerira  ...  44 

National  Company.  Ine. . 300 

National  Moldite  Company  360 

National  Radiator  Company, 

Plastic  Metals  IMvIslon.  .  333 

Natlorml  Research  Corporation  . 36.  39 

Neo-SII  CoriMiratlon .  37 

New  Hampshire  Ball  Bearings.  Inc  .  .  363 

New  Hermes.  Inc.  .  639 

New  l4>nd<m  Instrument  Company . 345 

New  York  Transfoeiner  Co..  Inc . 314 

Newcomb  Spring  Corporation .  196 

Ney  Company.  J.  M .  333 

North  .\merican  .\viatlon,  In<'  .  813.  365 

North  Klectrtc  Mfg.  Co . 370 

Northern  Radio  f'o..  Inc . 33.7 

Nothelfer  Winding  laboratories . 336 

Nnmberall  Stamp  ft  Tool  Co  .  .337 

OITner  Kleetronics.  Inc . 816 

Ohmite  Mfg.  t'o .  t6.\.  16H 

tNymidr  Metal  Pnalucts  t?o.,  Inc  ...  6.30 

tlpad-tlreen  Comoany  . .  363 

Optical  l-llm  Kngineering  Co .  330 

Oregon  hUectninlcs  Mfg.  Co.  .  346 

Oster  Manufacturing  Company.  John  54 

Panoramic  Raiilo  Predurts,  Inr  341 

Paper  Machinery  ft  Resean'h.  Inr .  303 

Paramount  Paper  Tube  Corp . 394 

Park  Metalware  f'o..  Inc . 339 

Permoflux  Corporation .  273 

Phalo  Plasth's  Corp . 315 

Pl«-kerlnc  ft  Co..  Inc . 331 

ISx  .3lannfiiclnring  Co..  Inc . 343 

Polarad  Klectronlcs  Corp  .  331 

Potter  A  Brumfield . 171 

Potter  Instrument  Co..  Inc  . 344 

PiWlsIon  .\ppamtiis  Co.,  Inc  .  .396 

Precision  Paper  Tube  C.o . 339 

Premax  Products. 

IHv.  Chlsholm>l^der  Co..  Inc . 350 

Presto  Kecf»rdlng  Corporation . 366 

Progressive  Manufacturing  Company....  218 

Pyramid  Klectrtc  Co..  .  76 

Radio  Corp.  of  America 

34.  35.  309.  334.  363.  4tli  Cover 

Radio  Materials  CoriK»ratlon ...  .  166 

Radio  Reeeptor  Company.  Inc .  333 


YEARS  (ff 
PRECISION 
ElECTRICAl 
EXPERIENCE 


PRECISION 


SERIES  L-400 


T*  mMt  tlM  incrMMtiif 
daiiHind  f«r  hmII  t»m- 
pact  pracitiM  p»t«aS 
ematart  lor  mllHory 
oirborna  intlranianto* 
tien  and  timilor  oppli- 
colions,  DaJUR  It  now 
producing  Iho  1.400 
toriat  potanliomatart; 
built  to  rigid  machoni* 
col  and  oloctricol  rn- 
guiramanti  of  JAN-II. 
19  tpacificoliont. 


INSTRUMENT: 


•  DC  VOITMITIRS 

•  AMMITIRS 

•  MItllVOLT  MITIRS 
6  MIlllAMMETIRS 

•  AC  RICTIPIIR  TYRES 
(••M^coatoinod). 


Pou^  RHEOSTATS 


Ruilt  to  JAN-R-22  ipociRcotiofiftr  DoJUR  Rhgpttvlp  mr% 
ovoiloblo  in  25  or  50  watt  tixaf.  singlo  of  dool  gopg^. 
Rosistoncos  up  to  50.000 
oNms  in  the  25  wott  tiio  ^ 

75,000  in  th#  Vl 
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APPLICATION 

ENGINEERED 

"PRECISION" 

Circuit  Tester 

20,000  Ohms  per  Volt 


THE  SERIES  '85" 


Compact,  laboratory  style,  bifb  stasHIvity  test  sat 
’‘Application  Engineered"  for  production,  test,  lab* 
oratory,  school  and  service-maintenance  phases  of 
modern  radto-flectroates-camwatcatioos. 

20,000  Ohms  par  Volt  D.C. 

1000  Ohms  per  Volt  A.C. 

VOlTAfiC  RANOCS;  0-3-12-60-300  1200^000 
AC.  A  O.C. 


Radio  Wlrr  Trlr^lHlon  Ini'oriMiratni 
Kalla  ay  Kxpr<*MM  .\Ken<  >. 

Air  Kvprfsm  IMvlHion . 

KaulamI  t'orporatlon  .  • 

Raytheon  Manufai  tiiiiiiR  To  14.1.  'iOi. 
K-tS-M  IHvlMlon.  Knurx  Wire  i 
K4>«>ve«»-Hofrman  ('or|M»ration 
R4^ml«*r  (  ompaiiy.  Mil 
KE»\*»rr  t  opper  it  ltruM*>.  Ine. 

Rex  t'orpEiratlon  . 

Rex  KhMHttat  ('ompaii> 

Ksmie  <  able  t  'orponttloM 
Runzel  t  «»rfl  A  Wire  t  o 


IA4I 


-24H 

-itfP 


Sanborn  t  ompany 
SanRanio  ineetrie  to 

Sarkea  Tarxlan.  Iih-  . 

H<*hweltzer.  Im*..  IVIer  .1 
S<ientltl«'  Kles'lrie  .  of  “S'* 
t'orruira(e«l  t|uen<-hi'il  tiap  t'4» 
S<>lenllfl4'  Rles'tronle  lalM»ralorie*>,  Ini 
Scintilla  Magneto. 

IHyUliEn  «»f  Kemllx  A«latb»ii  t drp 

Sealtron  t'ompaiiy . 

Ses-on  MetaU  t'orp4»rutlon . 

Servo  t'or|M»rutlon  of  .\meiii‘a 

Serv«»nie<’tianUmH.  Ine. . 

SesmionM  t'bM’k  t'4»mpaii>.  Timer  lll>  . 
ShakeprtMif.  Ini*.  ... 
shall<‘r<m*»  .Haiiufat'turliifr  t  o 

Slirma  InntriimentH,  ln<-  . 

SlRntM  Rnalneerina  4  .Mf*.  t  o. 
SlmpMon  RIes'trie  t'li 

SfErennen  Mi  t'ompany.  In«‘ . 

S<nilhae*»tern  IniliiHtrlal  Rle4*tn»iil4<« 
t'<»mpany  .... 

S|»eelalty  Battery  t'ornpany 
Sperry  ttyroM-ope  t'omimny. 

Spracue  Klertrle  t’«»mpany  .  . 

St«M‘kp4ile  t'arbon  t'o. 

Stahl.  Blehael  . 

Standard  Klei-trlr  Mfff.  t  o..  Iim* 
Standard  l*1ei<»  t'ompany 
Standard  l*re«used  .Steel  t'(» 

StaiMlard  Telephone*  4  t  able*.  I.td 
Standard  Tran*f4»rmer  t'(»rp. 

Stanle.>  Timl*  . 

Staver  t'ompany.  In^'orpiirateil 

Steven*  Arnold.  In«- . 

Steven*  >lanufa«*tiir{iia  t  ompany.  In 
Steward  Banufaetiirlnic  t'<»..  II.  M 
St4Midart  .\lr4‘raft  Ka<ll<»  <  e» 
sturtevant  t'o..  I*.  . 

Superi«»r  Kleetrlr  t'<»  .  . 

Superior  Tube  t'ompany  .  . 
Syiyania  Kle<>trlE*  l*rtMliiet*.  Iiie  I*. 

Syiithane  t'orp<»ratlon . 

Syntron  t’o . 


Te4'hnl4*al  Service  t'orporatloii  .  .  . 

Te4‘hnol«Hry  Instrument  t'orp  .Sill 

Tektronix.  Inc . 301 

Teletront<‘*  l.aboratory.  Inc  S40,  S46 

Televl*lon  Pk|ulpmeiit  t'orp . SSA 

Tenne.>  t-^nRlitecrlnR.  Ine .  16 

Temadite  InMUlatetl  Wire  t  o..  Ine . 3Aft 

Ter|»enliiR  t'ompany.  I..  II .  3U6 

Thoma*  4*  Skinner  Steel  I'naluet* 

t'ompany  . 363 

ThompMim  I'nalin't*.  Ine  310 

Titetlex.  Ine. .  S53 

Transleoll  t'orp4»ratlon  . 303 

Transradlo.  Ltd .  333 

Triplett  l■}leetli4*aJ  ln*triiment  t'o . 163 

Tunit-Sol  ICIeetrir.  Ine  . 307 

Turner  t'ompany . 168 

I'einlte  t  ompany  .  170 

l'ni<»n  t'arblde  4  t'artxm  t'orp.. 

Rakellte  t'ompany . 161 

Linde  Air  Product*  t'o .  310 

I'niteil  Tranttformer  t’o . 3nd  t’over 

I'nlverMal  Winding  Company  .  74 

l'nlver*lty  LoudMpeaker*.  Inc . 334 


CURRENT  RANGES:  0-120  microamps 

01.2-1M20  1200MA.* 
0-12  Amps  D.C. 

RESISTANCE  RANGES:  0-6000-600K  Ohms 
0-6-60  Megohms. 

RECIREL  RANGES:  From-26  to  +70  DB. 

CoaiRittd  witb  batttrits 
mi  ttst  Mads 


Mils  mp^rlor  pfcyafcol  l•afvr•s; 

•  4H*  wide  angle  meter 

o  Heavy  duty  molded  bakelite  instrument  cast, 
tilt  SVb  a  7W  I  3" 

e  Heavy  gauge,  anodized  aluminum  panel 

*  Rotary  Range  and  Function  Selection 
o  Recessed  6000  volt  safety  jacks 

a  Only  two  pin  jKhs  for  all  standard  ranges 


1C*  I  looffcor  Corrying  Cwao 

Custom  designed  top-grain  cowhide  case  SOSO 
with  tool  and  test  lead  compartment.  ^ 


g’  this  and  other  "Precision"  Application  En* 
glneered  instruments  on  display  at  leading 
radio  parts  distributors.  Write  for  latest  catalog. 


Precision  Apparatus  Co.,  Inc. 


*1US.  V.8.  Vattnl  OSce 
4tiR*wur.N.V.C..U.G.A.Cablm:M0RHANEX 
'  Atlas  Rsdie  Cwa-  ttd.,  TsrtNts.  Oatarle 


Varflex  f’nrporatlon . 339 

Vcc-l>-\.  l.«rolntc  Fla*<'<»mold  C’orp.  .  .  .  303 

Vccdcr^Root.  Inc .  .  341 

Vh'tfH'ecn  Instrument  l'4»mpuny .  310 


Waldc*  Kohinuor.  Inc . . 

Ward  l^coDurd  KIcctric  Company . 

Waterman  Product*  Co..  Inc.  . 

WebMter  Klectric  Company . 

Wdeh  Hclentlflc  Cnmimny.  W.  M . 

Western  <*old  4  Platinum  Work* . 

W'ewtlnKhnuwe  Klectric  Cnrp . 160. 

Weston  Klectrical  Instrument  Corp...  . 
White  Ilental  Mf*.  t'ompany,  H.  H _ 303. 


Wilton  T<m»I  MfR.  Co . 

Wln<‘he«ter  Kle<'tn»nlc*.  Im' . 

Workshop  .\*iM»clate*.  Int*  . 


W'hltehead  Stampinc  C<»mpany 
W  llllam*  4  Co..  C.  K 


3.S6 

313 

33.% 

396 


//«»|>har  Mill*.  Inc.. 


303 


•PROFKSSKrNAL  SERVICKS .  347 

■ 

StARCHM*:ilT  SECTION 
(Classififd  Advertising) 
EMPLOYMENT 

Positions  Vacant . .t48-35S 

SellmR  (Opportunities  Olferctl . 348.  354 

Positions  Wanted . .^48 

Employment  Service* .  348 

NOTICES 

Legal  .  388 

I  EOUIPMENT 

(Used  or  Surplus  New) 

For  S.ile . 356-39’ 

WANTKh 

Equipment  .  390 


Al)\  KRTISKRS  INDEX 

.Vccirn  Elrctri  iiics  I  orp .  387 

Adeiman,  Nat .  -'I® 

Admiral  Cori*. ration . . .  3S0 

Airborne  ln>trumenls  LalM)r;itor> .  Inc .  350 

.Aircraft  Armament-  Inc .  353 

.\llted  Electronic  Sale-  .  3^^ 

.Alvaradio  Supply  to .  3J4 

.Amber  Conniany .  .  390 

American  Electrical  Sale-  Co .  388 

American  Electr<»mc'» . •  •  384 

Applied  Science  Corp.  of  Princeton .  35J 

.Arcby  Electronics . 387 

.\rma  Corp«)ration .  348 

Arrow  Sales,  Inc . 3*^5 

Harry  EIectr»*nics  (  orp. .  385 

Hell  Aircraft  ('orp  .  353 

Hendix  .Asiatioti  Corp .  340 
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Type  35-A 


The  DA  YEN  Type  3S*A,  Distortion  and  Noise  Meter,  is  a  new,  skillfully  engineered 
instrument  that  provides  a  rapid,  accurate  means  of  measuring  distortion,  noise  and 
hum  level  in  audio  frequency  equipment. 

Of  particular  importance  is  the  fact  that  there  is  no  balancing  or  laborious  time 
consuming  tuning  required  to  make  measurements.  The  user  need  only  push  a 
button  and  the-  unit  is  automatically  balanced. 

This  is  accomplished  by  the  use  of  a  series  of  8  fixed  band  rejection  filters  covering 
the  range  SO  cycles  to  IS  K.c.,  followed  by  a  stable,  high  quality,  wide  range  (SO 
cycles  to  4S  K.c.),  high  gain  amplifier.  There  are  no  tube  circuits  or  other  sources  of 
inherent  distortions,  making  it  possible  to  measure  low  levels  of  distortion  accurately 
over  a  wide  level  range. 


191  CENTRAL  AVENUE 
NEWARK  4,  N.  J. 


- — - -  SPECIFICATIONS - 

RESIDUAL  DISTORTION:  No  tube  circuits  or  non-linear  devices 
between  input  of  set  and  filter  input 

DISTORTION  MEASUREMENTS:  FOters  provided  for  50,  100,  400, 
1000  cycles,  5  Kc,  7.5  Kc,  10  Kc,  and  15  Kc  with  cut  off  of  —70  db. 
Distortion  measurements  to  0.1%  full  scale  meter  deflection  with  zero 
level  input 

NOISE  MEASUREMENTS:  With  zero  db  input  Umit  is  -80  db.  At 
+40  input  Unlit  is  —115  db  below  input 

AMPLIFIER  FREQUENCY  RANGE:  50  cycles  to  45  Kc. 
ACCURACY:  Filters  are  down  70  db  at  fundamental  frequencies,  and 
within  ±0.5  db  of  flat  response  at  the  second  harmonic.  Ah^nte 
accuracy  of  measurement  can  he  depended  upon  to  be  within  ±5%. 
RESIDUAL  NOISE  LEVEL:  Below  —80  db  at  gain  control  full  on. 
Multiple  gain  control  employed  so  that  residual  noise  drops  to  —90  db. 
when  gain  control  Is  set  at  —30,  —100  db  when  control  is  set  at 
—20,  etc. 


...Automatic  Push-Button  Tuning 


For  technical  data  or  de- 
sign  assistance  on  RCA  kine- 
scopes  or  other  types  of  tubes,  write 
RCA, Commercial  Engineering, Section 42KR, 
Harrison,  N.  J.,  or  your  nearest  RCA  field  office. 

FIELD  OFFICES:  (EAST)  Humboldt  5-3900.41$  S.  5lh  St..  Harrison.  N.J. 
(MIDWEST)  Whitehall  4-2900.  $89  E.  Illinois  St..  Chicago,  III.  (west) 
Madison  9-3671,  420  S.  San  Pedro  St.,  Los  Angeles,  Calif. 


